(D oz

OPERATING AND PROGRAMMING MANUAL

HP 5350B, 5351B and 5352B
Microwave Frequency Counters

SERIAL NUMBERS

This manual applies directly to instruments with serial numbers prafixed
2627A, unless accompanied by a Manual Change Sheet indicating

otherwise,

For additional information about serial numbers, refer to INSTRUMENT
AND MANUAL IDENTIFICATION in Section |

IMPORTANT NOTICE

The operating and service information for this instrument is

contained in

two manuals, as follows:

HP 53508/5351B/5352B OQperating and Programming Manual
{HP P/N 05350-30019):

!
l
il
v

General Information
trnstallation

Qperation And Programming
Performance Tests

HP 5350B/5351B/5352B Service Manual (HP P/N 05350-90021):

v
A%
Vi
vl
Vil

Performance Tests (duplicate)
Adjustments

Replaceable Parts

Manual Changes

Service

& HEWLETT-PACKARD 1986

5301 STEVENS CREEK BOULEVARD, SANTA CLARA, CA 95051-7289

MANLAL PART NUMBER 05350-90019
Migrofiche Part Number 05350-90020

Printed: AUGLIST 1986




COPYRIGHT AND DISCLAIMER NOTICE

Copyright - Agilent Technologies, Inc. Reproduced with the permission of Agilent
Technologies Inc. Agilent Technologies, Inc. makes no warranty of any kind with regard
to this material including, but not limited to, the implied warranties of merchantability
and fitness for a particular purpose. Agilent Technologies, Inc. is not liable for errors
contained herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this material or data.


GIDEP Metrology
Cropping of the black borders around each page was not accomplished,
as it increases file sizes in the database. However, this action
will be accomplished on files in future versions of Metrology DVD.


. :jjkbé rVU%ﬂwmﬁfﬁ?
bﬂ%sﬁ meef

MANUAL UPDATING CHANGES | CHANGE DATE: Noveiber 13, 1986

% ®# ¥ MANUAL IDENTIFICATION * *

Instrument: Model 5350B/514/52B
Microwave Frequency Counter
QOperating/Programming Manual

% ¥ ¥ MANUAL UPDATING COVERAGE® * #

This supplement adapts your manual
to instruments with serial numbers
prefixed through 2636A.

Manual Part No: 05350-90019
Manual Microfiche: 05350-80020

Manuwal Print Date: AUG 1986
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ABOUT THIS SUPPLEMENT

The information in this supplement is provided to correct manual errors and to
update the manual to instruments containing changes after the manual print
date.

Change and correction information in this supplement is itemized by page
numbers corresponding to the original manual pages. The pages in this supple-
ment are organized in numerical corder by manual page number,

HOW TO USE THIS SUPPLEMENT
Insert this title page in front of the title page in your manual,

Perform all changes specified for “All Serials", and all changes through the
Series Prefix of your instrument or board,

Insert any complete replacement pages provided into your manual in the proper
location,

If your manual has been updated according to the last edition of this supple-
ment, you need only perform those changes pertaining to the new series prefix.
See List of Effective Pages on the reverse side of this page. New information
‘affecting "41l Serials™ will be indicated by a "#' in front of the page number.
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All Serials 3-66, 3«68

(5350B)




MANUAL CHANGES MODEL 5350B/51/52B (05350-90019)

SERIAL PREFIX OR
SERIES NUMBER CHANGES

Page 3-66. Operation & Programming:

All Serials >Replace Figure 3-5 with new Figure 3-5 below:

Figure 3-5. Program Command Syntax

Page 3-68, Operating & Programming:

All Serials >Replace Figures 3-287 and 3-288 with new figures below:

3-287. Data Separators
w

3-288. Command Separators




MANUAL UPDATING CHANGES CHANGE DATE: May 1, 1991

MANUAL UPDATING COVERAGE MANUAL IDENTIFICATION

This supplement adapts your manual to Instrument: Model 53508, 53518, 53528
instrumants with serial numbers prefixed Microwave Frequency Counter
through: QOperating & Programming Marnual

3049A - 53B0B Manusl Pert Numbaer: 05350-90030
3049A - 5351B Manual Microfiche: (05350-90021
3049A - G3E2B Manual Print Date:  JUNE 1988

ABOUT THIS SUPPLEMENT

Tha information in this supplement is provided to correct manual errors and to update the manual
to instruments containirng changes after the manual print date.

Change and correction information in this supplement is itemized by page numbaers corresponding

to the original manual pages. The pages in this supploment are organized in numerical order by
manual page number,

HOW TOQ USE THIS SUPPLEMENT

Insert this tide page in front of the title page in your manual.

Perform afl changes specified for "All Serials®, and all changes through the Series Prefix of your
instrument or board.

insert any compiets replocement pages provided inte your manual in the proper location. The
following replacement pagea are included in these manual changes:
xii, 1-2, 3-56, 4-27, 4-29/4-30h

If yaur manual has been updated according to the last adition of this supplement, you need only
perform those changes pertaining to tha new saries prefix. See List of Effective Pages on the
reverse side of this page. New ioformation affocung "All Serials” will ba indicated by a "#° in front
of the page number.
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LIST OF EFFECTIVE PAGES

SERIAL PREFIX, SERIAL NUMBER
OR DATE CODE

PAGES

2826A (5352B)
2832A (53508, 53518)

xii, 1-3, 3-5&

These changes do not affect the Operating and
Programming Manual

1-2/1-3, 1-8/1-9, 4-27, 4-29/4-30, 4-30a

sreereeees. 1HESO Changes do not affect the Operating and

Programming Manual.




PLEASE NOTE

This instrument incorporates a new method for tracking changes to its circuit
Doards. Starting July 1, 1988, all circuit boards will be labeled with a unique serial
number. The SERIAL number will replace the previously used SERIES number,
even though there may have been no change to the circuit board. Thus, if chan-
ges were made after July 1, 1988, they will be documented in this change sheet
using the new circuit board SERIAL number. Changes made before that time are
documented with the SERIES number.

Tnerefore, Circuit changes described in this change sheet may reference either
the older SERIES number or the new SERIAL number. Using both numbers
enables this change sheet to support both older and newer products, To deter-
mine which changes apply to your instrument, find the instrument's serial num-
ber prefix located on the rear panel, and make the manuat changes indicated in
this change sheet for that serial number prefix. For example, if the serial number
is 2804A12345, make changes to the manual indicated for serial prefix 2804.

ﬂ HEWLETT
PACKARDO




MANUAL CHANGES MODEL 5350B,53518,53528 (05350-90030)
SERIAL PREFIX, SERIAL NUMBER
OR DATE CODE CHANGES

PAGE 1-3, TABLE 1-1. MODEL 5350B/5351B/56352B SPECIFICATIONS (Cont'd):

Atl Serials Optionai Oven Time Base, Option 001
> Change the Aging Rate specification to read as follows:
A. <5 x 107 per day after 24-hour warmup when:
1. oscillator off-time was iess than 24 hours.
2. oscillator aging rate was < 5 x 107 per day prior to turn-off.
B. <5 x 107 per day in less than 30 days continucus operation for off-time greater
than 24 hours.

C. <lixlo? per year for continuous operation.

> Change the Warm-up specification to read as follows:

Within 5 x 10" of final vaiue (see below) 10 minutes after um-on when:

1. oscillstor is operated in a 25°C environment with 20 Vdc oven supply voltage applied.
2. oscillator off-time was less than 24 hours.
3. oscillator aging rate was < 5 x 10" per day prior to tum-off.

Final value is defined as osciilator frequency 24 hours after turn-on.

Automatic Amplitude Discrimination:
>Change the last line to read "500 MHz to 20 {40) GHz).”

FM Toleranca:

> Replace the FM tolerance specifications with the following chart:
Automatic | 20 MHz p-p | HP 5350B/51B
Mode: 12 MMz p-p | HP 5352B

9 MHz p-p | HP 5352B, Opt 0056
Manual 60 MHz p-p | HP 5350/51B
Mode: 55 MMz p-p | HP 53528

B5 MHz p-p | HP 53528, Opt 008

> Add the following for Option 005:

OPTIONAL FREQUENCY RANGE EXTENJION
OPTION 0035
Senaitivity:
41 GHz to 46 GHz
0.741 x Frequency in GHz 44.6 dBm for frequencies
greatsr than 26.5 GHz
(-10 dBm at 46 GHz)

>Change "GENERAL, Size" spacifications 1o read as follows:
Size: D/133 mmH x 425.5 mmW x 358 mmD
(5-4in.H x 16.75in. W x l4in. D)




HP 53508, 53518, 53528
MICROWAVE FREQUENCY COUNTER

ACQUSTIC NOISE EMISSION:

LpA 47dB at operator positian, at normal oparation, tested per 180 7773,

All data are the resuits from type test.

(German)
GERAeUSCHEMISSION:

LpA 47dB am Arbeits piatz, normaler Betrieb, geprueft nach DIN 45635
Teil 19. Die Angaben beruhen auf Ergebnissen von Typpruefungen.

All Serials




HP 53508./5351B/53528
General Informartion

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operating and Service Manual contains the information required to install, operate,
and service the Hewleti-Packard Model 53508, 53518 and 53528 Microwave Frequency Counters,

1-3. MANUAL SUMMARY

1-4. This manual is divided into eight sections, each covering a particular tapic for the operation
and service of the HP Maodels 53508, 5351B and 5352B. The topics by section number are:

SECTION |, GENERAL INFORMATION: Briefly describes the instrument documented by
this manual and covers instrument identification, specifications, safety considerations,
options, accessories, recommended test equipment, and other basic information,

SECTION 1, INSTALLATION: Provides information concerning initial inspection, prepara-
tion for use, storage and shipment, and HP-IB interconnections.

SECTION [II, OPERATION AND PROGRAMMING: Provides information concerning
operating characteristics, front and rear panel features, local and remote operating
instructions, and operator’s maintenance.

SECTION |V, PERFORMANCE TESTS: Provides abbreviated procedures for operational
verification which give the operator a high degree of confidence that the counter is
operating properly. Also provides performance test procedures which test the eiectrical
performance of the instrument, using the specifications listed in Section | as performance
standards.

SECTION V, ADJUSTMENTS: Provides the procedures required to properly maintain the
instrument operating characteristics within specifications,

SECTION VI, REPLACEABLE PARTS: Provides ordering information for ail replaceable parts
and assemblies within the instrument,

SECTION V11, MANUAL CHANGES: This section is reserved for manual change information
for adapting the manual to older instruments.

SECTION VIll, SERVICE: This section provides the instrument theory of operation,
troubleshooting information, repair techniques, and schematic diagrams.

1-5. SPECIFICATIONS.

1-6. The specifications for -the HP 5350B, 5351B and 5352B are listed in Table 7-1. These
specifications are the performance standards ar limits against which the instrument can be tested.

1-7. When discussing the specifications of the three counters in this manual, the information
given will alwavs apply io all three model numbers unless otherwise indicated. Such indication
will be shcwn by enclosing in brackets, [ ], any spedification pertaining QONLY to an individual
model. Any reference made in this manual to the “counter” or “instrument’” will aiways pertain to
all three counters uniess otherwise noted.




HP 53508/53518B/5352B
General Information

Table 7-1.

Mode! 53508/53518/53528 Specifications

INPUT CHARACTERISTICS

INPUT 1

HP 53508

HP 5351B

Frequency Range:

500 MHz - 20.0 GHz

500 MHz - 26.5 GHz

Senaitivity:

Full Operating Environment
500 MHz 10 12.4 GHz
12.4 GHz 10 20.0 GHz
20.0 GHz 10 26.5 GHz
26.5 GHz to 40 GHz

@ 25°C (typical)
500 MHz to 12.4 GHz
12.4 GHz te 20.0 GHz
20.0 GHz to 26.5 GHz
26.5 GHz to 40 GHz

-32 dBm
~27 dBm
N/A

-40 dBm
-35 dBm
N/A

-32 dBm
-27 dBm
- 16 dBm

-40 dBm

-35 dBm

-28 dBm
N/A

dBm = 0,741 f{{GHz2) -44.6

-30 dBm
~30 dBm
-30 dBm
dBm = 0.741 fiGH2z) -49.6

Maximum Input:

+7 dBm

+7 dBm

+7 dBm

Damage Level:

+25 dBm, peak

+25 dBm. peak

+25 dBm, Peak

Impedance:

S00Y nommal

5001 nominal

500 nominal

Connacior:

Precsson Type N female

APC 2-4 male with collar (5352B. Option 005)

SWR:
500 MHz - 10 GHz
10 GHz - 20 GHz
20 GHz - 26.5 GHz
26.5 GHz - 40 GHz

<2:1 typical

<3:1 typacal
N/A
N/A

<21 typical

<31 typical

<3:1 typucal
N/A

<2:1 typical
<21 typecal
<31 typcal
<351 tymical

Coupling:

de to 500} termination, ac 10 msIrument

Accuracy:

+1 15D *time base error = frequency (See Graphs 1.2,3}

Residual Stability:

When counter and source use common 10 MHz time base or counter uses external higher
stability time base, .3 LSD rms typical for resolution 1| Hz - | kHz at 25°C,
HP 53528 only .7 LSD typical 26.5 - 40 GHz; LSD = ieast significant digit.

Resolution:

Selectable 1 Hz te | MHz

E
L) -

hran
L] [ e L] -

Reschsion Selected (Mz)
GRAPH 1, input 1 Uncertainty Due 1o Resolution Selected.

-
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Aessiulion Salectes (He)
GRAPH 2. Input 2 Uncertainty Due o Trigger Ervor and

Aesaspiution Selected.
NOTE:

fnput 1 accuracy = resolution uncertainty (Graph 1) + tirme base uncertainly

(Genph 3).

Mmev-mdumﬂudlmw(Gmhz)ombm

uncertamnty (Geaph 3).

Inpul Frequancy (Hz)

GRAPH 3. Uncartainty Due 10 Time Base Ervor.
Time Base Error can be reduced by calibrating the time base more frequently,
or by using a time base with 3 Deter aging .
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2632A (5350/51R)




HP 53508 /5351B/53528
Ceneral Information

1-12.  INSTRUMENT AND MANUAL IDENTIFICATION

1-13. The instrument serial number is located in the upper right comer of the rear panel. The
serial number is in the form: 0000A00000. The first four digits and the letter are the serial number
prefix. The last five digits are the suffix. The prefix is the same for all identical instruments; it chan-

ges only when a change is made to the instrument. The suffix, however, is assigned sequentiaily
and is different for each instrument. The contents of this manual apply to instruments with the
serial nurmber prefix(es) listed under SERIAL NUMBERS on the title page.

1-14.  An instrument manufactured after the printing of this manual may have a serial number
prefix that is not listed on the title page. This unlisted serial number prefix indicates the instrument
is different from those described in this manual, The manual for this newer instrument is accom-
panied by a yellow “Manual Changes” supplement This supplement contains change information
that explains how to adapt the manual to the newer instrument.

1-15. In addition to change information, the supplement may contain information for correcting er-
rors in the manuai. To keep this manual as current and accurate as possible, Hewlett-Packard recom-
mends that you periodically request the latest Manual Changes supplement. The supplement for this
manual is identified with the manual print date and part number, both of which appear on the
manual title page. Complimentary copies of the supplement are available from Hewlett-Packard.

1-16. For information conceming a serial number prefix that is not listed on the title page or in the
Manual Changes supplement, contact your nearest Hewdett-Packard office. Addresses and phone
numbers of HP Sales and Support offices are located at the back of this manual.

1-17. DESCRIPTION

1-18. The HP 53508 is a CW microwave counter with a measurement range of 10 Hz to 20 GHz.
The HP 53518 and 5352B counters are similar ta the 53508, with the 53518 having an extended
measurement range of 10 Hz to 26,5 GHz, and the 5352B a range of 10 Hz to 40 GHz. All three
counters combine high performance microwave measurements with simple, easy-to-use operating
procedures, The HP 5350B/51B/52B is controlled by a single microprocessor which interacts with
the counting circuitry to generate data, compute and display measurements, and manipulate
measurement data.

1-19. All measurement modes and functions are selectable via 17 pushbutton keys on the front
panel. Selectable functions include Sample Rate and Resoiution control for the various measure-
ments modes, and Math functions, such as Offset and Scale, for data manipulation. Additional
power and convenience are provided by user-callable test and diagnostic functions which can be
used for troubleshooting, and to obtain additional measurement information. The counter is
equipped with memory for saving the front panel setup when the counter is set to Standby mode.
All display functions are performed by a Liquid Crystal Display, which contains 24 alphanumeric
characters (including function annunciators) for displaying both messages and measurement data.

1-20. Full HPB programmability is a standard feature of the HP 5350B/518/52B Microwave Fre-
quency Counter. The Hewlett-Packard Interface Bus provides remote control of measurement func-
tions and data output. All front panel features are available via the HP-18.

1-21. OPTIONS

1-22. There are five equipment options available for the HP 53508/53518 (three for the 5352B),
as listed in Table 1-3. Specifications for the options are listed in Table 1-1.

1-23. If an option is included in the initial order, it will be installed at the factory and ready for
operation upon receipt. All options {except Option 700) may be ordered for field installation by order-
ing the parts listed in Section VI for a given option. Refer to Section Il for instzllation instructions.




HP 53508/53518/5352B
Cenerai Information

Table 1-3. Equipment Options Available

Description Instrimment Model

Oven Oscillator Trnebase 5350B/53518/5352B

Rear Panel Input Connectors 53508/53518 only

Limiter {Increased Damage Level) 3350B/5351B onty

High_'Eptability Timebase 5350B/5351B/53528

700 Intermnal CIIL Interface {(MATE) 53508/5351B/33528

1-24, ACCESSORIES

1-25. The instrument is supplied with a detachable power cable, shown in Figure 1-1. The power
cable suppiied will have one of six possible line (mains) connectors, depending on the country of

degtination. Refer to Table 2-1, AC Power Cables Available, for the part number of the appropriate
cable, .

1-26. Table 14 lists accessories avaiable for the HP 5350B/51B/52B.

Table 1-4. Accessories Available

Description HP Part Number

Extra Operating and Programming Manual } . 05350.90030
Extra Service Mantal (Optian 910) 05350-50021

Rack Mount Adapter Kits:
With handles artached (Option 913) 5062-3977
With handles removed (Option 908) 5062-4071

Extended Hardware Support (Option W30) none

1-27. QOption W30 (Extended Hardware Support) provides two additional years of retum-to-HP
hardware-service support. Option W30 is available only at time of purchase. Service contracts are
available from Hewiett-Packard for instruments which did not indude Option W30 at time of pur-
chase. For more information, contact your nearest Hewlett-Packard Sales and Suppott office (offices
are listed at the back of this manual). ;

1-28. SERVICE EQUIPMENT AVAILABLE

1-29. Extender boards and cables are available to aid in servicing printed-circuit board assemblies.
The extender boards and cables allow assembiies to be extended from their plug-in connectors for
monitoring with appropriate test equipment. Refer to Tabie 1-3, Recommended Test Equipment, for
part numbers for ordering service equipment.

1-30. RECOMMENDED TEST EQUIPMENT
1-31. The test equipment listed in Table 7-5 is recommended for use during performance tests, ad-

justments, and troubleshooting. Substitite test equipment may be used if it meets or exceeds the
required characteristics listed in the tabie.




HP 5350B/5351B/53528
General Infarmation

Table 1-5, Recommended Test Equipment (Continued)

Instrument

Required
Characteristics

LUse*

Recommended
Model

Waveguide
Attenuator

26.5-40 GHz

P

HP R382A

Amplifier

13.5-20 GHz
+17 dBm output minimum
12 dB gain minimum

HP 83498
(Option 002)

Waveguide
Directional
Coupler

26.5-40 GHz
10 dB coupling

HP R752C

Waveguide-to-
Coax Adapter

UGh99/U 1o APC 3.5
female

Maury U230A

Power Supply

480 mA @ 20V

HP 6216A

sampling Voltmeter

+3% accuracy at 10 MHz

HP 3406A

Controller

IEEE-488 Interface
compatible
BASIC compatible

HP-85B
HF 82937A Interface
HP 82936A ROM Drawer
HP 82903A
16K Memory Module
Advanced
Programming ROM
HP P/ 00085-15005

Power Splitter

DC to 26.5 GHz

HP 116678

508} Termination

DC to 26.5 GHz

HP 909D

5001 Feedthrough
Termination

BNC male to
BNC female

HP 10100C

Step Attenuator

DC to 26.5 GHz

HF 8495D

Fixed Attenuator

10 dB £1 dB

HP 8493C
(Option 010,
Option 890)

Fixed Attenuator

20 dB Attenuation

HP 8491A Option 20

Extender Boards
(2 required)

30 pin (2 X 25)

HP P/N 5060-0175

Extender Cable

SME male to
5MB female

HP P/N 05350-60102

tF Test Cable

90)* SME female to
BNC male

HP P/N 05350-60721

LO Test Cable

90° SMB male to
BNC male

HP P/M 05350-60120

HP-1B Verification
Tape

Rev. H or later

HP P/N 59300-10002

OV = Qperation Verification
P = Full Performance Testing

*T = Troubleshooting
A = Adjustments




HPF 3350B, 3351853528
General Information

Table 1-5. Recommended Test Equipment (Continued)

Instrument

Required
Characteristics

Use*

Recommended
Madel

Wavequide
Directional Coupier

26.5--40 GHz
10 dB coupling

P

HP R752C

Waveguide-to-Coax Adapter

UGs89/U to APC 3.5
famale

P

Maury U230A

Power Supply

480 mA & 20V

T

HP 6216A

Sampling Voltimeter

3% accuracy at 10 MHz

T

MHP 3406A

Controller

{EEE-488 Interface
compatible
BASIC compatible

HP -85B
HP 82937A interface
HP 82936A ROM Drawer
HF 82903A
16K Mermory Modute
Advanced
Programming ROM
HP P/N 00085-15005

Powaer Splitter

DCto 26.5 GHz

HP 116678

50-0 Termination

DC to 26.5 GHz

HF 908D

500 Feadthrough
Termination

BNC male to BNC female

HP 10100C

Step Attenuator

DCto 26.5 GHZ

HP 84950

Fixed Attenuator

10dB =1 dB

HP 8453C
(Optian 010,
Option 590)

Fixed Attenuator

20 dB Attenvuation

HP 8491A Option 20

Extender Boards
{2 required)

50-pin (2 x 25)

HF P/N 5060-0175

Extender Cable

SMB male to SMB famale

HP P/N 05350-60102

IF Test Cable

90° SMB femaie to
BNC male

HP P/N 05350-60121

LO Test Cable

a0® SMB male 10
BNC male

HP P/N 05350-60120

HP-IB Verfication Tape

Rev. H or later

HP P /N 59300-10002

Microwave Amplifier

13.5-20 GHz
+17 dBm min. output
12 dB minimum gain

HP g349B
(Option K01)

Milliimeter-Wave
Source Guide

33-50.0 GHz
10 dB coupling

HP 83585A

Wavequide Directional
Couplar

33-50.0 GHz
10 dB coupling

HP Q752C

Power Sensor

33-50.0 GHz

HP Q8486A

Waveguide Attenuator

33--50.0 GHz,
0-50 dB attenuation

HP Q382A

Wavequideto-Coax Adapter

33--50.0 GHz
2.4 mm female

HP Q281A

Adapter

2.4 mm-APC 3.5

HP 11501D

90-degree
Waveguide Adaptar

33--50.0 GHz

HP Q897A

*T = Troubleshooting
A = Adjustments

QV = Qperation Verification
P = Full Performance Testing

28264 (5352B) Z2B3ZA (5350/51B)




HF 53508/5351B/53528
Operation and Programming
3-240. Mearly all controls on the counter can be programmed remaotely, and data from the
measurernents can be sent to the controller through the HP-1B. The HP 53508/518/528B aoperates
as both a talker and a listener, as described in Table 3-7. The counter’s output format is the same
regardless of the mode (Talk Only/Addressable). The fallowing paragraphs describe the basic
programming capability of the HP 5350B/518/528 Microwave Counter,

TALK: The 5350B/51B/52B can be addressed to TALK by a contraller or by
entering the TALK QONLY address, 31. When addressed as a Talker, the
counter will send data to other devices on the bus. This data may be the
result of a measurement, error messages, diagnostic results, etc,

LISTEM: When addressed as a Listener, the instrument will accept any number of
commands from a controller on the bus. These commands are used to
program the instrument operation,

SERVICE REQUEST: SRQ will be generated on the interface when an enabled status bit is sat.
The 5350B/51B/52B has the capability to request service asyachronously
from the controller in charge of the bus. Refer to paragraphs 3-261and 3-
268 for a description of the Service Request Mask (SRQMASK) command.

REMOTE/LOCAL : At power-up, the counter is under front panel (local) control, Ta program
the 53508/51B/52B, it must be placed in Remote. Once in Remote,
programmable functions cannot be affected by the front panel controls.
The RESET/LOCAL key may be used to manually return 1o local control
only if the Local Lockout (LLO) is off. If Local Lockout is on, the
RESET/LOCAL key is ignored, and the bus command LOCAL must be sent
to disable LLO.

PARALLEL POLL; The 53508/51B/52B does not respond to parailel poll.

DEVICE CLEAR: When a universal or selected device clear is received, the 5350B/51B/52B
clears any errors present, clears all input and output buffers, and resets
the hardware for a new measurement.

DEVICE TRIGGER: When a device trigger is received, the counter will start a new
measurement, if the sample rate is set to HOLD. If the sample rate is not
set to HOLD, the device trigger command is ignored.

CONTROLLER: The 5350B/51B/52B cannot be used as controller.
3-241. Front Panel Interface Status Annunciators

3-242. The remote status of the HP 5350B/51B/528 is indicated on the front panel by four
Interface Status annunciators in the liquid erystal display. To indicate the Interface Status
function, an arrow ( ~ ) appears at the bottom of the display just above the name of one of the four
status labels on the front panel: REM, LSN, TLK, or SRQ. The REM annunciator lights to indicate
the counter is under remote control. The LSN annunciator lights to indicate the counter is
addressed to listen (receive commands). The TLK annunciator lights to indicate the counter is
addressed to talk (send data). The SRQ annunciator lights to indicate that a service request
condition exists (as determined by a set service request mask bit).




HP 5330B/535168/33528
Operation and Programming

3-243. Address Selection

3-244. To use the HP 5350B/51B/52B in an HP-IB system, the counter must be set to the desired
address, as described in Table 3-8. The ADDRESSABLE mode is used whenever a calculator or
other controller is used with the system, and the HP 53508/51B/528 functions as a talker and a
listener. The TALK ONLY mode is used when the counter is operating under its own contral (no
controller on bus) and outputting resuits to another device on the bus, such as a printer. In the
TALK ONLY mode, the HP 5350B/51B/52B functions only in an output condition, and the
receiving device must be set to LISTEN ONLY,

3-245. The HP-IB address for the HP 5350B/51B/528 can be set in one of two ways: by front panel
entry or by setting the rear panel HP-IB address switch. The address set using the rear panel switch
is a default address which the counter will be set to if ac power has been removed and then
restored to the instrument, If the counter has been switched to STBY | using the POWER switch),
the address set by front panel keyboard entry wil be retained as the HP-IB address. Referto Table
3-8 for all possible address settings and the corresponding ASCI! codes for Talk and Listen, in the
ADDRESSABLE mode and in the TALK ONLY mode.

3-246. To set or change the HP 53508B/51B/528 HP-1B Address via the front panel, refer to the
front panel operating procedure for entering the HP-18 address, at paragraph 3-203.

3-246a. To avaid unintentional HP-IB address changa, do not interrupt power-up segquence,
i.e. toggling STBY/ON power switch of 53508/53518/53528B.

ALL SERIALS
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d. Enter the actual sensitivity results in the Performance Test Record.

4-36. If the counter fails any of the above sensitivity tests, refer to Section V, Adjustments, and
verify the A6 {F Amplifier/Detector Assembiy adjustments. If these adjustments are correct, and
the counter continues to fail the above tests, refer to Section VI, Service, for troubleshooting
procedures for the following assemblies:

Microwave Module {A12 Microwave Assembly/U1 Sampler)

A6 IF Amplifier/Detector Assembiy

A3 Counter Assembly

AS5 Synthesizer Assembly

4-37. Automatic Amplitude Discrimination Test

Specification: The 5350B/51B/52B measures the largest of all signais present, provided
that the signal is 6 dB (typicai) above any signal within 500 MHz, and 20 dB {(rypical)
above any signal from 500 MHz to 20 GHz {26.5 GHz for the 53518, 40Q GHz for the
B352B, 46 GHz for the 53528, Option 005) from the largest signal,

Description: Two microwave generators are used to provide two signals to the 5350B/51B/528.
The rejative level of the two signals is adjusted 1o the specification and the 5350B/51B/52B must

count the higher amplitude signal,

2826A (5352B), 2832A (5350/518)
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Setup:

HP BG718

SYNTHESIZED SIGMAL GENERATOR HP 436A

POWER METER

GEMNERATOR1

HP 53508/53518/53528

HP116678
POWER
SPLITTER

HPHEEQC SYNTHESIZED SIGNAL GENERATOR

HP 3485
HP BEBD3A RF SECTION A

POWER SENSOR

NOTE

The second frequency source is not required to have awideband

capability. The frequency range of generator 2 need only be 500
MHz 10 2 GHz.

$et generator 1 for an 18 GHz output at a level to deliver -5 dBm to the 5350B/51B/528. To
set this level, disconnect generator 2 from the 11667B and terminate that port of the 11667B
with a 909D 50(} termination. Connect the B485A to the 53508/51B/528 end of cable A and
adjust the 86738 output for a -5 dBm reading.

Set generatar 2 for a 500 MHz output at alevel to deliver - 25 dBm to the 5350B/518/52B. To
set this level, disconnect generator 1 from the 11667B input (reconnect generator 2to the
11667B) and terminate the generator 1 port of the 116678 with the 909D 5011 termination.
Connect the 8485A to the 5350B/51B/52B end of cable A and adjust the 86603A for a -25
dBm reading.

Connect hoth generators to the 116678 inputs. Connect cable A to INPUT 1of the counter.
Verify that the 5350B/51B/52B counts 18 GHz. Increase the level of generator 2 until the
53508/518/528 counts incorrectly; measure that level (using the procedure described
above) and enter the resuft on the Performance Test Record. :
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4-39 FM Tolerance Test

Specifications: 5350R/53518: 20 MHz maximum peak-to-peak deviation
3352R: 12 MHz maximum peak-to-peak deviation
5352B, Option 005 9 MHz maximum peak-to-peak deviation

Description: The_FM peak -to-peak deviation specification is the worst case FM deviation that can be
present on a carrier that the counter cau acquire and count. The counter averages out the deviations and

displays a carrier frequency. In addition, the HP 5350B/51B/528 offers 2 choice of EM rate modes, This
test will verify that the counter performs properly in all three modes.

Setup:

HP 33254
FUNCTION GENERATOR/
FREQUENCY SYNTHESIZER/SWEEPER

v v o o ooo
| & oo

HP 5350B/53518/53528

MICROWAVE FRECQUENCY COUNTER }F-Q'FP" EESEE?;B

L
38 o o )
o
Y s [+ 3]

eoe |

h 4
HF B&20C
SWEEPR OSCILLATOR
HF BSE5A
SPECTRRM ANALYZER
5]

N - ooooaoo

® ® 0

. Set the 8620C to 1 GHz.
. Set the 86222A/B to ~5 dBm.

. Set the 3325A to | kHz.

. 5et the output amplitude of the 3325A to achieve a peak~to-peak width of 20 MHz [12 MHz if testing
the 53528 or ¢ MHz if testing the 5352B, Option 005].

To set the amplitude, use the 8565A Spectrum Analyzer to verify the width of the FM deviation at the
output of the 86222A/B.




HP 5350B/5351B/5352B
Performance Tests

. Verify that the counter acquires and correctly counts the modulated input. Enter the result in the

Performance Test Re.ord.

Set the 3350B/31B/51B to diagnostic 6 by pressing the following key sequence: SET/ENTER,
DIAGNOSTICS, 6, SET/ENTER. The counter will display the harmonic number, including the
fractional portion.

- Verify that the displayed fractional portion does not deviate more than 0. 30 from the integer value.

For example, 2 harmonic number of 3 should not deviate to less than 2. 70 or zreater than 3. 30.

. Set the 3325A to 45 Hz

.. Set the 5350B/51B/52B to Low FM Rate by pressing the FM RATE/TRACK key. The LOW

annunciator will turn on.

.. Verify that the fractional portion of the harmonic number still does not deviate more than 0. 30 from

the integer value.

. Press the RESET/LOCAL key and verify that the displayed count matches that of the normal FM rate

mode (step e).

L. Set the 3325A to 300 kHz.

m. Set the 5350B/51B/52B to Track rate by pressing the FM RATE/TRACK key. The TRACK

annunciator will turn on.

. Set the 5350B/51B/52B to Diagnostic 6 by pressing the DIAGNOSTICS key.

. Verify that the fractional portion of the harmonic number still does not deviate more than 0. 30 from

q.

the mteger value.

. Press the RESET/LOCAL key and verify that the displayed count matches that of the normal FM rate

maode (step e).

Enter the resuitz in the Performance Test Record.

4-40. If the counter fails the FM tolerance test, refer to Section V, Adjustments, and verify the A6 IF
Amplifier/Detector Assembly adjustments. If the adjustments are corract and the counter continues to fail,
refer to Section VIII, Service, for troubleshooting procedures for the following assemblies:

A6 IF Amplifier/Detector Assembly
Microwave Module (A 12 Microwave Asssmbly/U 1 Sampler)
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4-43, INPUT. 1. 40-46 GHz Input Sensitivity Test [5352B. Option 005 only]

HP 86738 HF 53528, GPT. QO3
SIGNAL GENERATOR MICROWAVE FREQUENCY COUNTER

®

f

HF 4384
POWER METER

HP Q84284
POWER SENSDR

HP 83555A I] a2A HF GQBR3TA
SOURCE MODULE . A'{-'-T-'ESSATQR 30° BEND

HP Q752C

= DIRECTIONAL O 00— 2
HP B3488.OPT. KOl COUPLER e HP QZB1A
MICROWAVE COAX

AMPLIFTER ADAPTER

a. Connect the equipment as shown above.
b. Measure the actual sensitivity at 42 GHz, 44 GHz, and 46 GHz, as follows
1. Set the 8673B frequency to |4 GHz

2. Set the 86738 output level so that a +9 dBm reading is indicated on the front panel display of the
8349B Ampiifier.

Adjust the Q382A Precision Atftenuator to increase the attenuation until the counter stops
measuring.

. Adjust the Q382 to decrease the attenuation until the counter measures the input frequency within
+/-5 He

. To obtain the sensitivity level of the counter, note the power reading on the 436A display, add +10
dB to that reading, and subtract the vajue of the Q382A attenuator setting.

6. Repeat steps 1| through 5 at 44 GHz and 46 GHz.

c. Enter the actual sengitivity results in the Performance Test Record.
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PREFACE

This manual contains the information required by the user to effectively operate and program the

Hewlett-Packard Model 53508, 53518 and 53528 Microwave Frequency Counters, The organiza-

tion of this manual is designed to make quick reference of information easy, while still providing
“the overall depth of detail required by operating personnel.

The manual is divided into four sections, each relating to a specific topic. Each section is as self-
contained as possible. Some sections provide learning and working information and will be used
frequently. Other sections are dedicated to general and introductory types of information and are
intended to be used only for reference. Where applicable, photos, illustrations, and diagrams are
arranged to fold out from the manual to allow access to related information throughout the
manual.

tn limiting the depth of coverage in this manual, a certain amount of previous knowledge on the
part of the reader is assumed. A variety of additional related documehtation is available. The
materials listed below provide in-depth coverage of specific areas of interest, and should be used
to supplement this manual.

HP 5350B/5351B/53528B SERVICE MANUAL 05350-90027
AN 200 FUNDAMENTALS OF ELECTRONIC COUNTERS 5952-7506
AN 200-1 FUNDAMENTALS OF MICROWAVE FREQUENCY COUNTERS 5952-7484
LOGIC SYMBOLOGY 5951-6716

HP-IB TUTORIAL 5952-0156

Preface
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SAFETY CONSIDERATIONS

GENERAL

The HP 5350B/5351B/5352B is a Safety Class | instrument provided with a protective earth terminal. The
instrument is designed and tested to international safety standards,

This manual contains information, cautions, and warnings which must be followed by all persons
operating or servicing the instrurment to ensure safe operation and to retain the instrument in safe
condition.

SAFETY SYMBOLS

Three of the most important safety symbols used on the instrurment and in this manual are fisted below,
Refer to Section | for additional safety symbols before operating the instrument.

WARNING || The WARNING sign denotes a hazard. It calls attention to a procedure or practice
which could result in personal injury if not adhered to or correctly performed.
The CAUTION sign denotes a hazard. It calls attention to an operating pro-
CAUTION £ cedure or practice which could result in damage to or destruction to part of or

alt of the product if not adhered to or correctly performed.

The ATTENTIOM symbol, when it appears on an instrument, means: Read the
instruction manual before operating the instrument. The first three sections

of the manual are particularly important. If the instrurment is operated without U
reading the instructions, the instrument may not operate correctly.

WARNING
BEFORE CONNECTING POWER TO THE INSTRUMENT:

The protective earth terminals of this instrument must be connected to the protective conductor of the
mains power cord, The mains plug must only be inserted in a socket outlet provided with a protective
earth contact. This protection must not be negated by an extension power cord without a protective
graunding (earthing) conductor. Grounding one conductor of a two conductor outlet is not sufficient
protection.

Any interruption of the protective grounding conductor (inside or outside the instrument) or
disconnecting the protective earth terminal will cause a potential shock hazard that could result in
personal injury. Intentional interruption is prohibited.

If this instrument is to be energized via an autotransformer, make sure the common terminal is
connected to the neutral terminal (earthed pole) of the power source. For continued protection
against fire hazard, replace the line fuse only with a 250V fuse of the same current rating and specified
type {normal blow, time delay, etc.). O NOT USE repaired fuses or short-circuited fuseholders to
replace blown fuses.

Whenever it is likely that the protection offered by grounding or fuses has been impaired, the
instrument must be made inoperative and be secured against any unintended operation,

Service instructions, and adjustment procedures requiring removal of the instrument top or bottom
covers, are for use by service-trained personnel only. To avoid dangerous electric shock, do not
perform any servicing or make any adjustments with the covers removed, unless qualified to de so.
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CAUTIONS

LINE VOLTAGE SELECTION
BEFORE CONNECTING POWER TO THE INSTRUMENT, make sure that the line voltage selector card

{in the rear panel power module) is set to the correct voltage level for the ac voltage being applied, and
that the correct fuse is installed. Refer to Section i1, Installation.

MAXIMUM INPUT SIGNAL POWER
TO PREVENT DAMAGE TO THE INSTRUMENT, make sure that signals applied to the input do not
exceed the input damage level specified for the instrument. Refer to Section |, Specifications.
ELECTROSTATIC DISCHARGE

Electronic components and assemblies can be permanently degraded or damaged by electrostatic
discharge. Use the following precautions:

ENSURE that static-sensitive devices or assemblies are serviced at static-safe work stations providing
proper grounding for service personnel.

ENSURE that static-sensitive devices or assemblies are stored in static-shielding containers,
DO NOT wear clothing subject to static charge buildup, such as wool or synthetic materials.
DO NOT handle components or assemblies in carpeted areas.

DO NOT remove a component or assembly from its static-shielding protection until you are ready to
install it.

AVOID touching component leads. (Handle by the packaging only.)
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5350B MICROWAVE FREQUENCY COUNTER

53518 MICROWAVE FREQUENCY COUNTER

FOWER CORD PART NO. 8120-1378

Figure 1-1. Model 53508, 53518 and 5352B Microwave frequency Counters and Power Cable
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This Operating and Service Manual contains the information required to install, operate,
and service the Hewlett-Packard Model 53508, 5351B and 5352B Microwave Frequency Counters,

1-3. MANUAL SUMMARY

1-4, This manual i divided into eight sections, each covering a particular topic for the operation
and service of the HP Models 53508, 5351B and 5352B. The topics by section number are:

SECTION I, GENERAL INFORMATION: Briefly describes the instrument documented by
this manual and covers instrument identification, specifications, safety considerations,
options, accessories, recommended test equipment, and other basic information,

SECTION II, INSTALLATEON: Provides information concerning initial inspection, prepara-
tion for use, storage and shipment, and HP-1B interconnections.

SECTION NI, OPERATION AND PROGRAMMING: FProvides information concerning
operating characteristics, front and rear panel features, local and remote operating
instructions, and operator’s maintenance.

SECTION 1V, PERFORMANCE TESTS: Provides abbreviated procedures for operational
verification which give the operator a high degree of confidence that the counter is
operating properly. Also provides performance test procedures which test the electrical
performance of the instrument, using the specifications listed in Section | as perfarmance
standards.

SECTION V, ADJUSTMENTS: Provides the procedures required to properly maintain the
instrument operating characteristics within specifications.

SECTION VI, REPLACEABLE PARTS: Provides ordering information for all replaceable parts
and assemblies within the instrument.

SECTION ViI, MANUAL CHANGES: This section is reserved for manual change information
for adapting the manual to older instruments.

SECTION VI, SERVICE: This section provides the instrument theory of operation,
troubleshooting information, repair techniques, and schematic diagrams.

1-5. SPECIFICATIONS

1-6. The specifications for the HP 5350B, 5351B and 5352B are listed in Table 7-1. These
specifications are the performance standards or limits against which the instrument can be tested.

1-7.  When discussing the specifications of the three counters in this manual, the information
given will always apply to zll three model numbers unless otherwise indicated. Such indication
will be shown by enclosing in brackets, [ ], any specification pertaining ONLY to an individual
model. Any reference made in this manual to the “counter” or “instrument” will always pertainto
all three counters unless otherwise noted.
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Table 1-1. Model 5350B/5351B/5352B Specifications

INPUT CHARACTERISTICS
INPUT 1: HP 5350B HP 53518 HP 5352B

Frequency Range: 500 MHz - 20.0 GHz 500 MHz - 26.5 GHz 500 MHz - 40 GHz

Sensitivity:
Full Operating Enwironment
500 MHz to 12.4 GHz -32 dBm -32 dBm -25 dBm
12.4 GHz to 20.0 GHz -27 dBm -27 dBm -25 dBm

20.0 GHz to 26.5 GHz N/A -16 dBm -25 dBm
26.5 GHz to 40 GHz dBm = 0.741 f{{GHz) -44.6

@ 25°C (typical)
500 MHz to 12.4 GHz -40 dBm -40 dBm -30 dBm
12.4 GHz to 20.0 GHz ~35 dBm -35 dBm -30 dBm

20.0 GHz t0 26,5 GHz N/A -28 dBm -30 dBm
26.5 GHz to 40 GHz N/A dBm = 0.741 {{GHz) -49.6

Maximum Input: +7 dBm +7 dBm +7 dBm

Damage Level: +25 dBr, peak +25 dBm, peak +25 dBm, Peak

Impedance: 5001 nominal 50(1 nominal 5001 nominal

Connector: Precision Type N female APC-3.5 male with collar, SMA compatible

SWR:
500 MHz - 10 GHz <2;1 typical <2:1 typical «<2:1 typical
10 GHz - 20 GHz <3:1 typical <3:1 typical <3:1 typical
20 GHz - 26.5 GHz N/A <3:1 typical <3:1 typical
26.5 GHz - 40 GHz N/A N/A <3.5:1 typical

Coupling: dc to 501 termination, ac to instrument

Accuracy: +1 LSD =time base error * frequency (See Graphs 1,2,3)

Residual Stability: When counter and source use common 10 MHz time base or counter uses external higher
stability time base, .3 LSD rms typical for resolution 1 Hz - 1 kHz at 25°C;

HP 5352B anly .7 LSD typical 26.5 - 40 GHz; LSD = least significant digit.
Resolution: Selectable 1 Hz to 1 MHz

100 kHz

1 MMz

100 WHz = 10 kHz

10 kHz 1 kHz

100 Hz

10 Hz

1Hz

100 mHz

Uncertainty

100 mHz 10 mHz

10 mHe 1 mHz

1 mHz
100 o H
10 100 K 1 i

Resgolution Selected (MHz} 10 Mz
GRAPH 1. Input 1 Uncertainty Due to Resolution Selected.

1 MHz

1uHz

0.1 uHz
400 WHz 10 100K m 10M 106M 1G 1038
206

Input Frequency (Hz) 2650

40G
GRAPH 3. Uncertainty Due to Time Base Error.

T Time Base Error can be reduced by calibrating the time base more frequentty,
_1mV noise, 0.4Y pk-pk sine h
10 mV noise. 4V pk-pk sine or by using a time base with a better aging rate.

10 kM

100 He

10 mV nolsa, 0.4% pk-pk sine

20 MHz Y 4
HP 53508/53518

10 Hr

1Hr

HP 53528

| #00 .V nolsa, 0.4¥ pk-pk sine
1 m¥ nolss. 4¥ pk-pk sine
b 100m 1 10 00 1
Resolution Selected (Hz)
GRAPH 2. Input 2 Uncentainty Due to Trigger Error and
Resolution Selected. . o
N G \’M—Gz

150 kHz -

DEVIATION p-p

90 kHz

1
. 45 Hz FM LOW
NOTE: ! tkHZ FMNORMAL 10 MHz

Input 1 accuracy = resolution uncertainty {Graph 1) + time base uncertainty 300 kHz  TRACK 10 MHz
{Graph 3). RATE

Input 2 accuracy = resolution and trigger uncertainty (Graph 2) + time base

uncertainty {Graph 3). GRAPH 4. FM Rate Tolerance.
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Model 53508/5351B/53528 Specifications (Continued)

INPUT 1: HP 5350B/5351B/5352B

TCXO TIME BASE

GENERAL

Modes of Operation:

Automatic: Counter avtomatically acquires
and displays highest level signal
within sensitivity range.

Manuai: Center frequency must be
entered to within + 20 MHz
of input frequency; +3 MHz
worst case below 1 GHz; increases
measurement and data output rate.

Automatic Amplitude Discrimination:
Automatically measures the largest of all
signals present, providing that signal is >6 dB
(typical) above any signal within 500 MHz;
> 20 dB (typical) above any signal within
500 MHz to 20 (40) GHz.

FM Tolerance (See Graph 4):

Automatic Mode: 20 MHz p-p (12 MHz, HP 5352B).
Manual Mode: 60 MHz pp (55 MHz, HP 5352B),

when center frequency is entered within 1 MHz
of input signal.
Maximum FM Rate; 10 MHz.

Tracking Speed:
Fast-Acquisition Track: 1 GHz/s.
Normal FM Rate: 1 MHz/s.
Low RM Rate: B0 kHz/s.

Acquisition Time:
Automatic Mode:
Fast-Acquisition Track: < 60 ms.
Normal FM Rate: <125 ms.
Low RM Rate: <1.25s.
Manual Mode; <20 ms

AM Tolerance: Any modulation index
provided the minimum signal Jevel is not less
than the sensitivity specification.

Gate Time: For | Hz resolution
500 MHz-5.7 GHz 200 ms
5.7-11.3 GHz 400 ms
i1.3-16.9 GHz 00 ms
16.9-22.5 GHz 800 ms
=225 GHz 1000 ms

Crystal Frequency: 10 MHz.

Stability:

Aging Rate: <1 x 10-7 per month.

Shart Term; <1 x 10-9 for 1 s averaging time.
Temperature: <1 x 10-8, 0-50°, if referenced
1o +25°C and set to the offset frequency.
Line Variation: <1 x 10-7 for 10% change

from nominal.

Time Base Qutput: 10 MHz and 1 MHz, »2.4V
square wave ac coupled into 1 k{):
>1.5V p-p into 5001; available from rear
panel BNC connectors whenever the instru-
ment has ac power connected.

External Time Base: 1, 2, 5 or 10 MHz, 0.7V min.
to 8V max. p-p sine wave or square wave into
>1 kf} shunted by <30 pF, via rear panel
BNC connector.

External reference automatically selected when
signal is present, an indicator {¥) appears

in the display. TCXO power turned off,

oven heater on, oscillator signal disconnected.

OPTIONAL OVEN TIME BASE
OPTION 001(®

Crystal Frequency: 10 MHz.
Stability:

Aging Rate: <5 x 10-10/day after
24-hour warm-up; <1 x 10-7/year for
continuous operation.

Short-Term: <1 x 10-10 for 1 s average.

Temperature: <7 = 10-9, (-50°C

Line Variation: <1 x 10-0 for 10% change
from nominal.

Warm-Up: <5 x 10-9 of {final value
10 minutes after turn-on at 25°C @.

OPTIONAL REAR PANEL INPUTS
OPTION 002()

INPUT 2: HP 5350B/5351B/5352B

Frequency Range: 10 Hz to 525 MHz,

Mode of Operation:
50{1: 10 MHz tec 525 MHz.
1 M1 10 Hz to 80 MHz.

Sensitivity:
Full Operating Environment:
5001: 10 MHz to 525 MHz, 25 mV rms.
1 MM 10 Hz to 80 MHz, 25 mV rms.
@ 25°C (typical):
5001: 10 MHz to 525 MHz, 15 mV rms.
1 M(¥: 10 Hz to 80 MHz, 15 mV rms,

Gate Time = 1/Resolution 1 ms minimum.
Resolution: selectable 1 Hz to 1 MHa.

High Resolution: 1 M} mode: 0.001 Hz for
< 100 kHz mput; 0.01 Hz for <1 MHz
nput; 0.1 Hz for <10 MHz input; 1 Hz for
>10 MHz input: 1 second gate.

Accuracy: + [ LSD +
( 1.4 > Trigger Error @
Gate Time
(See Graphs 1, 2, and 3}

Impedance:
Selectable: 1 M(} nominal shunted by <70 pF
or 500} nominal.
Coupling: ac.
Connector: Replaceable fuse, Type BNC female.
Maximum Input:
5001: + 10 dBrm; 1 Mtl: 1V rms.
Damage Level: 5002 or 1 M}
de - 5 kHz: 250V (dc + ac peak);
>5 kHz: 5,5V rms (+28 dBm) +
1.25 x 108 \ rms/FREQ.
Panel Label: 5.5 V rms (+ 28 dBm).

+ Time base erroa = Freq.

All specifications are the same except Input 1:

Sensitivity:
Sensitivity is reduced by:
1 dBm, 500 MHz to 12.4 GHz
2 dBm, 12.4 GHz to 20.0 GHz
3 dBm, 20.0 GHz to 26.5 GHz
SWR:
500 MHz -10 GHz («2.5:1 typical)
10 GHz - 20 GHz (<3.5:1 typical)
20 GHz - 26.5 GHz (<3.5:1 typical, 5351B)

OPTIONAL INCREASED DAMAGE LEVEL
OQPTION 0063

Protects Input 1 from damage by limiting high
level signals. All specifications are the same
except Input 1:

Damage Level
500 MHz to 6 GHz
6 GHz to 18 GHz
18 GHz to 26.5 GHz

Sensitivity:

+39 dBm (8 Watts)
+36 dBm (4 Watts)
+34.8 dBm (3 Watts}

Sensitivity is reduced by:
3 dBm, 500 MHz to 12.4 GHz
4 dBm, 12.4 GHz to 20 0 GHz
5 dBm, 20.0 GHz to 26.5 GHz

SWR:
500 MHz - 10 GHz (<2.5;] typical)
10 GHz - 20 GHz (<3.5:1 typical)
20 GHz - 26.5 GHz (<3.5:1 typical, 5351B)

Display: Segmented 24 character alpha-
numeric LD with 24 annunciators
{backlighted); lockout (see Diagnostics).

Keyboard: Set up stored in STBY mode;
lockout (see Diagnostics).

Self-Check: Tests for correct circuit operation
using LO frequency divided by ten.

I¥agnostics: Front panel or HP-B selectable,
Display and Keyboard Lockout, Service
Diagnostics and User Information.

Data Qutput: Over HP.IB bus; varies with Fre-
quency and Resolution.

Automaltic Mode: 100 readings per second.

Manual Mode: 120 readings per second.
(10 kHz resolution, no math functions
“DUMP MODE"),

Math Functions: Result = measurement *
scale + offset.

Offset: Measurement is offset by
entered value,

Scale; Measurement is multiplied by
entered value.

Smooth: Displayed resolution is deter-
mined using exponential averaging,
Displays only stable digts.

Sample Rate; Variable from less than 50 ms
between measurements to HOLD, which
hoids the display indefinitely or unti!
Trigger occurs.

Display Rate: 5/s, 1 kMz resclution.

Overload Indication: "OVRLOAD” A user
message, External pad or signal attenuation
should be used to avoid damage.

Sleep Mode: Input 1 emissions reduced to
<70 dBm typical when sleep mode or
input 2 is selected.

IF Qutput: Rear panel BNC provides
30-110 MHz down-converted microwave
signal at >-20 dBm into 5011, ac coupled.

HP-IB: Functions and diagnostics are
programmable; address settable from front
panel. Default switches on rear panel;
Teach/Learn programming; [EEE 728 com-
patible command structure; Function subset
SHI1, AH1, T5, L4, SR1, RL1, PPo, DC1, DT,
Co, El.

Reset/local: returns to local control.

Operating Temperature: 0°C to 50°C.
Power Requirements: 100 VA max.
Line Select:
100 V (90-105 VAC rms; 47.5-440 Hz).
115/120 V (104-126 VAC rms; 47.5-440 Hz),
220V (198-231 VAC rms; 47.5-66 Hz}.
2307240 V (207.252 VAC rms; 47.5-66 Hz).
Accessories Furnished: Power cord, manual
Size: D/133 mmH * 407 mmW x 358 mmD
(5%in. Hx 16in W= 14 in D).
Weight: 11 kg {24 k)

OPTIONAL HIGH STABILITY
OVEN TIME BASE QOPTION 010()

Crystal Frequency: 10 MHz.
Stability:
Aging Rate: <7 »x 10-10/week after 24 hrs;
<1 x 10-10/day (typical) after 30 days;
<2 x 10-8/year for continuous operation.
Short-Term: <1 x 18-10 for 1 s average.
Temperature: <7 x 10-9, 0-50°C.
Line Variation: <1 x 10-1¢ for 10% change
from nominal.
Warm-Up: <5 x 10-9 of final value
16 minutes after turn-en at 25°C &,

Fooinotes:

) Trigger Error: N T
s rms

Input Stew Rate in V/s at Trigger point

Where e i = Effective rms noise of counter's
input channel. (100 uV typical)
e n=rms noise of the input signal for 2 500 MHz
bandwidth.

@ For oscillator off time less than 24 hours. Final
value is defined as frequency 24 hours after turn
on; an indicator (¥) appears in the display
until the oven reaches operating temperature.

@ Available with HP 5350B/33518 only.

@ Qptions 001 and 010 are mutually exclusive.
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T1-8. SAFETY CONSIDERATIONS

1-9. The HP 5350B/51B/52B is a Safety Class [ instrument provided with a protective earth w
terminal, The instrument is designed and tested to international safety standards. Safety

information pertinent to the operation and servicing of this instrument is included in appropriate

sections of this manual.

1-10. Safety Symbols

1-11.  The safety symbols used on equipment and in manuals are shown in Table 7-2.

Table 1-2. Safety Symbols

Instruction manual symbol. The product will be marked with this
A symbol when it is necessary for the user to refer to the instruction
manual in order to prevent damage to the instrument,

Indicates dangerous voltage at input or output terminais that
may exceed 1000 volis.

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to
indicate the terminal which must be connected to ground
befare operating the equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for
signal common as well as providing protection against electrical
shock in case of fault. A terminal marked with this symbol must
be connected to ground as described in Section [l Installation in
this manual before operating the equipment.

Frame and chassis terminal. A connection to the frame (chassis)
of the equipment which normally includes all exposed metal
structures,

Alternating current.
Direct current.

‘ The WARNING signal denotes a hazard. It calls attention to a
| WARNING procedure or practice which could resultin persanal injury if not

adhered to or correctly performed.

The CAUTION signal denotes a hazard. It calls attention to an
operating procedure or practice which could result in damage
or destruction to part of or all of the productif not adhered to or
correctly perfarmed,

CAUTION
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1-12.  INSTRUMENT AND MANUAL IDENTIFICATION

1-13.  The instrument serial number is located in the upper right corner of the rear panel. The
serial number is in the form: 0000A00000. The first four digits and the letter are the serial number
prefix. The last five digits are the suffix. The prefix is the same for all identical instruments; it
changes only when a change is made to the instrument. The suffix, however, is assighed
sequentially and is different for each instrument. The contents of this manual apply to instruments
with the serial number prefix(es) listed under SERIAL NUMBERS on the title page.

1-14.  An instrument manufactured after the printing of this manual may have a serial number
prefix that is not listed on the title page. This unlisted serial number prefix indicates the
instrument is different fram those described in this manual. The manual for this newer instrument
is accompanied by a yellow “Manual Changes’ supplement. This supplement contains change
information that explains how to adapt the manual to the newer instrument.

1-15. In addition to change information, the supplement may contain information for
correcting errors in the manual. To keep this manual as currentand accurate as possible, Hewlett-
Packard recommends that you periodically request the latest Manual Changes supplement. The
supplement for this manual is identified with the manual print date and part number, both of
which appear on the manual title page, Complimentary copies of the supplement are available
from Hewlett-Packard.

1-16. For information concerning a serial number prefix that is not listed on the title page or in
the Manual Changes supplement, contact your nearest Hewlett-Packard office. Addresses and
phone numbers of HP Sales and Support offices are located at the back of this manual.

1-17. DESCRIPTION

1-18. The HP 53508 is a CW microwave counter with a measurement range of 10 Hz to 20 GHz.
The HP 5351B and 5352B counters are similar to the 53508, with the 5351B having an extended
measurernent range of 10 Hz to 26.5 GHz, and the 5352B a range of 10 Hz to 40 GHz. All three
counters combine high performance microwave measurements with simple, easy-to-use
operating procedures. The HP 5350B/51B/52B is controlled by a single microprocessor which
interacts with the counting circuitry to generate data, compute and display measurements, and
manipulate measurement data.

1-19.  All measurement modes and functions are selectable via 17 pushbutton keys on the front
panel, Selectable functions include Sample Rate and Resolution control for the various
measurement modes, and Math functions, such as Offset and Scale, for data manipulation.
Additional power and convenience are provided by user-callable test and diagnostic functions
which can be used for troubleshooting, and to obtain additional measurement information. The
counter Is equipped with memory for saving the front panel setup when the counter is set to
Standby mode. All display functions are perfarmed by a Liquid Crystal Display, which contains 24
alphanumeric characters (including function annunciators) for displaying both messages and
measurement data.

1-20. Fuli HP-1B programmability is a standard feature of the HP 5350B/51B/52B Microwave

Frequency Counter. The Hewlett-Packard Interface Bus provides remote control of measurement
functions and data output. All front panel features are available via the HP-IB,

1-21. OPTIONS

1-22. There are four equipment options available for the HP 5350B/5351B [two for the 5352B}, as
listed in Table 7-3. Specifications for the options are listed in Table 1-7,
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Table 1-3. Equipment Options Available

Option Description Instrument Modet
001 Oven Qscillator Timebase 5350B/5351B/5352B
002 Rear Panel Input Connectors 5350B/53518B only
006 Limiter (Increased Damage Level) 5350B/5351B only
010 High Stability Timebase 5350B/5351B/5352B

1-23. 1f an option is included in the initial order, it will be installed at the factory and ready for
operation upon receipt, All options may be ordered for field installation by ordering the parts
listed in Section VI for a given aption. Refer to Section Il for installation instructions.

1-24. ACCESSORIES

1-25. Theinstrument is supplied with a detachable power cable,shown in Figure 7-1. The power
cable supplied will have one of six possible line (mains) connectors, depending on the country of
destination. Refer to Table 2-1, AC Power Cables Available, for the part number of the appropriate
cable. '

1-26. Table 1-4 lists accessaries available for the HP 5350B/51B/52B.

Tahle 1-4. Accessories Available

Description HP Part Number

{5350-90019
05350-90021

Extra Operating and Programming Manual

Extra Service Manual (Option 910)

Rack Mount Adapter Kits:
With handles attached (Option 913) 5061-9771
With handles removed (Option 908) 5061-9677

1-27. SERVICE EQUIPMENT AVAILABLE

1-28. Extender boards and cables are available to aid in servicing printed circuit board
assemblies. The extender boards and cables allow assemblies to be extended from their plug-in
connectors for monitoring with appropriate test equipment. Refer to Table 7-5, Recommended
Test Fquipment, for part numbers for ordering service equipment.

1-29, RECOMMENDED TEST EQUIPMENT

1-30. The test equipment listed in Table 1-5 is recommended for use during performance tests,
adjustments, and troubleshooting, Substitute test equipment may be used if it meets or exceeds
the required characteristics listed in the table.
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Table 1-5. Recommended Test Equipment

Instrument

Required
Characteristics

Use*

Recommended
Model

Oscilloscope

275 MHz bandwidth
Delayed sweep capability

TA

HP 1725A

Oscilloscope Probe
(2 required)

High impedance (10:1)
Minimal capacitance
(8-10 pF)

T,A

HP 10017 A

Active Probe

=350 MHz
100:1 divide capability

HP T120A

High Impedance
Oscilloscope Probe

10ML or greater

HP 10014A

Storage Oscilloscope

100 MHz bandwidth
Storage capability

HP 1744A

Sweep Qscillator

.01-20 GHz [26.5 GHz]

Frequency Modulation
capability

20 MHz p-p

HP 83508
mainframe/
HP B359%A

plug-in

Synthesized Signal
Generator

10 MHz to 2.6 GHz

5% Amplitude
Modulation

200 kHz FM p-p

-40 dBm to +10 dBm

HP 8§660C
mainframe/
HP 86603A plug-in/
HP 86632B plug-in

Synthesizer

2 GHz 10 26.5 GHz
1 Hz accuracy
+4 dBm output

HP 86738

Synthesizer

10 Hz to 10 MHz
-20 dBm to +5 dBm

HP 3325A

Millimeter-wave
Source Module

+5 dBm
-15 dBc harmonic and
subharmonic suppression

HP 83534A

Spectrum Analyzer

RF inputs from 1 MHz
to 500 MHz

HP 8565A

Digital Voltmeter

4 o digit
AC/DC

HP 3466A

Variable Transformer

120V/ 240V

Allied Electronics
P/N 927-6070(120V)
P/N 927-6120(240V)

Signature Analyzer

TTL compatible
QUAL mode required

HP 50058

Power Meter

50 MHz to 40 GHz

HP 436A

Power Sensor

50 MHz to 26.5 GHz
=30 to +10 dBm

HP 8485A

Power Sensor

26.5-40 GHz
=30 to +10 dBm

HMP R8486A

Freguency Counter

9-digit resclution

HP 5384A

*T = Troubleshooting
A = Adjustments

OV = Operation Verification
P = Full Performance Testing
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Table 1-5, Recommended Test Equipment (Continued)

Instrument

Required
Characteristics

LUse*

Recommended
Model

Waveguide
Attenuator

26.5-40 GHz

P

HP R382A

Amplifier

13.5-20 GHz
+17 dBm output minimum
12 dB gain minimum

HP 83498
(Option 002)

Waveguide
Directional
Coupler

26.5-40 GHz
10 dB coupling

HP R752C

Waveguide-to-
Coax Adapter

UGh99/U 1o APC 3.5
female

Maury U230A

Power Supply

480 mA @ 20V

HP 6216A

sampling Voltmeter

+3% accuracy at 10 MHz

HP 3406A

Controller

IEEE-488 Interface
compatible
BASIC compatible

HP-85B
HF 82937A Interface
HP 82936A ROM Drawer
HP 82903A
16K Memory Module
Advanced
Programming ROM
HP P/ 00085-15005

Power Splitter

DC to 26.5 GHz

HP 116678

508} Termination

DC to 26.5 GHz

HP 909D

5001 Feedthrough
Termination

BNC male to
BNC female

HP 10100C

Step Attenuator

DC to 26.5 GHz

HF 8495D

Fixed Attenuator

10 dB £1 dB

HP 8493C
(Option 010,
Option 890)

Fixed Attenuator

20 dB Attenuation

HP 8491A Option 20

Extender Boards
(2 required)

30 pin (2 X 25)

HP P/N 5060-0175

Extender Cable

SME male to
5MB female

HP P/N 05350-60102

tF Test Cable

90)* SME female to
BNC male

HP P/N 05350-60721

LO Test Cable

90° SMB male to
BNC male

HP P/M 05350-60120

HP-1B Verification
Tape

Rev. H or later

HP P/N 59300-10002

OV = Qperation Verification
P = Full Performance Testing

*T = Troubleshooting
A = Adjustments
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SECTION I
INSTALLATION

2-1. INTRODUCTION

2-2.  This section contains information for unpacking, inspection, installation, and storage of the
HF 5350B, 5351B and 5352B Microwave Frequency Counters.

2-3. INITIAL INSPECTION

2-4, If the shipping carton is damaged, inspect the instrument for visible damage (scratches,
dents, etc.). If the instrument is damaged, notify the carrier and the nearest Hewlett-Packard Sales
and Service Office immediately (offices are listed at the back of this manual). Keep the shipping
carton and packing material for the carrier’s inspection. The Hewlett-Packard 3ales and Service
Office will arrange for repair or replacement of your instrument without waiting for the claim
against the carrier to be settled.

2-5. PREPARATION FOR USE
2-6. Power Requirements
2-7. The HP 5350B/51B/52B requires a power source of 100- or 115/120-volts ac {+5%, - 10%) at

47.5to 440 Hz single phase, or 220- or 230/240-volts ac (+5%, - 10%,} at 47.5 to 66 Hz single phase;
100 VA maximurm.

CAUTION

Before connecting the instrument to ac power lines, be sure that
the correct fuse is installed and that the voltage selector is
properly positioned as described below.

2-8. Line Voltage Selection

2-9, The instrument is equipped with an ac power madule that contains a printed-circuit line
voltage selector to select 100-, 120-, 220-, or 240-volt ac operation. Before applying power, the
voltage selector must be set to the correct position and the correct fuse must be installed as
described below.

2-10. Power line connections are selected by the position of the plug-in circuit card in the
module, When the card is plugged into the module, the only visible marking on the card indicates
the line voltage to be used. The carrect value of line fuse, with a 250 volt rating, must be installed
after the card s inserted. This instrument uses a 1.00 A time delay fuse (HP Part No. 2110-0007) for
100/120-volt operation, and a 0.5 A time delay fuse (HP Part No. 2110-0202) for 220/240-volt
operation.

2-11. To convert from one line voltage to another, the power cord must first be disconnected
from the power module. The sliding window covering the fuse and card compartment can then
be moved to expose the fuse and circuit card. See Figure 2-1.
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PC BOARD PART NUMBER IS
HF 5020-8122

SELECTION OF QPERATING VOLTAGE

. Open cover door and rotate fuse-pull ta left,

. Select operating voltage by orienting PC board
to position desired voltage on top-left side.
Fush board firmly into module slot.

. Rotate tuse-pull back into normal position and
re-ingert fuge in holders, using cautions to
select corract fuse value.

Figure 2-1. line Voltage Selection

2-12,  Pull on the fuse lever to remove the fuse and then pull the card out of the module. The fuse
lever must be held to one side to extract and insert the card. Insert the card so the marking that .J

agrees with the line voltage to be used is visible.

2-13. Return the fuse lever to normal position, insert the correct fuse, slide the plastic window
over the compartment, and connect the power cord to complete the conversion.

2-14. Power Cable

2-15. The instrument is shipped with a three-wire power cable (W1). When the power cable is
connected to an appropriate ac power source, it connects the chassis to earth ground. The type of
power cable plug shipped with each instrument depencds on the country of destination, Refer to
Table 2-1 for the part numbers of the power cable and plug configurations available.

WARNING

BEFORE SWITCHING ON THIS INSTRUMENT, THE PROTECTIVE
EARTH TERMINAL OF THIS INSTRUMENT MUST BE CONNEC-
TED TO THE PROTECTIVE CONDUCTOR OF THE {MAINS)
POWER CORD. THE MAINS PLUG SHALL ONLY BE INSERTED IN
A SOCKET OUTLET PROVIDED WITH A PROTECTIVE EARTH
CONTACT. THE PROTECTIVE ACTION MUST NOT BENEGATED
BY THE USE OF A POWER CORD EXTENSION CABLE WITHOUT
A PROTECTIVE GROUNDING (EARTHING) CONDUCTOR.




Table 2.1, AC Power Cables Available

HP 5350B/5351B/53528
Installation

Plug Type

Cable HP
Part Na.

Plug Description

Cable
Length
{Inches)

Cable
Color

For Use In Country

B120-1351
8120-1703

Straight "*B51363A
a0°

90
90

Mint Gray
" Mint Gray

United Kingdom,
Cyprus, Nigaria
Rhodesiza, Singapore

8120-1369
8120-0696

Straight *"NZS5198/A5C112
a0®

B120-1689
8120-1692

Straight **CEEV-Y11
90°

8120-2104

8120-1348
8120-1398
8120-1754
8120-1378
8120-1521
8120-1676

Straight **NEMAS-15F
an°

Straight *"NEMAS-15P

Straight ""NEMAS-15P
ap-

Straight ""NEMAS-15P

Mint Gray
Mint Gray

Black

Black
Black
Jade Gray
Jade Gray
Jade Gray

Australia,
New Zealand

East and West Europe,
Saudh Arabia,
Egypt, So Africa,
India (Unpolarized
in many nations)

United States.
Canada, Japan
{100V or 200V,
Mexico, Philippines,
Taiwan

Straight *"SEV1011
1959-24507
Type 12

Giray

Switzerland

8120-0698

Straight ""NEMAG-15P

8120-2056
8120-2957

Straight ""DHCK 107
a0¢

Lnited States,
Canada

Denmark

"GD = Check Digit 1refer tao Section Vi,
“*Part number shown tor plug is industry identifier for plug only. Number shown for cable is HP Part Number for

complete cable inctuding plug.

E = Earth Ground

L = Line

N = Neautral
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2-16. Operating Environment
2-17. The instrument may be operated within the following environmental limits:

a. TEMPERATURE. The HP 53508, 53518 and 5352B may be operated in temperatures from 0°C
to +50°2C,

HUMIDITY. The HF 53508, 53518 and 53528 may typically be aperated in environments with
humidity up to 95% at 40°C. However, it should be protected from temperature extremes
which cause condensation within the instrument.

ALTITUDE. The HP 5350B, 53518 and 5352B may be typically operated at altitudes up to 4,600
metres {15,000 feet).

2-18. HEWLETT-PACKARD INTERFACE BUS

2 iP5 2
SYSTENT
The above symbol when located in the upper corner of a page
indicates HP-IB information is contained on that page. This
information may be operation, performance, adjustment, or
service related,

2-19. HP-IB Interconnections

2-20. The HP 5350B/51B/52B is compatible with the Hewlett-Packard Interface Bus. Inter-
connection data concerning the rear panel HP-IB connector is provided in Figure 2-2. This
connector is compatible with the HP 10833A/B/C/D cables. (Refer to Table 2-2 for cable
descriptions.) The HP-IB system allows interconnection of up to 15 (including the controller) HP-
IB compatible instruments. The HP-IB cables have identical “piggy-back” connectors on both
ends so that several cables can be connected to a single source without special adapters or switch
boxes. System components and devices may be connected in virtually any configuration desired.
There must, of course, be a path from the controller to every device operating on the bus. Asa
practical matter, avoid stacking more than three or four cables on any one connector. [f the stack
gets too large, the force on the stack produces leverage which can damage the connector
mounting. Be sure each connector is firmly (finger tight) screwed in place to keep it from working
loose during use. DO NOT use a screwdriver to tighten the connector lockscrew, as doing so may
damage the threads inside the head of the lockscrew.

Tabhle 2-2. HP-IB Cable Descriptions
Model Number Cable Length
10833A 1 metre (3.3 ft.)
108338 2 metres (6.6 ft.)
10833C 4 metres (13.2 fr.)
10833D 0.5 metres (1.6 ft.)
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LINE

DO

DtO2

DrO3

DiO4

DIO5

DIOG

D107

D108

EQi

REN

DAYV

NRFD

NDAC

IFC

SRQ

ATN

SHIELD-CHASSIS GROUND

P/O TWISTED PAIR WITH PIN 6

P/O TWISTED PAIR WITH PIN 7 THESE PINS
P/O TWISTED PAIR WITH PIN 8 ARE
P/O TWISTED PAIR WITH PIN 9 INTERNALLY
P/O TWISTED PAIR WITH PIN 10 GROUNDED
P/O TWISTED PAIR WITH PIN 11

ISOLATED DIGITAL GRCUND

HP-1B MOUNTING
CAUTION STUD
0380-1332

The 5350B/51B/52B contiains metric threaded HP-IB cable
mounting studs as opposed to English threads. Metric threaded
HP 10833A, B, C, or D HP-IB cable lockscrews must be used to
secure the cable to the instrument. Identification of the two types
of mounting studs and lockscrews is made by their color. English
threaded fasteners are colored silver and metric threaded
fasteners are colored black. DO NOT mate silver and black
fasterners to each other or the threads of either of both will be
destroyed.

Logic Levels
The Hewlett-Packard Interface Bus logic levels are TTL. compatible, i.e., the true 11, state is
0.0V dc to +0.8V dc and the false t0) state is +2.0V dc to +5.0V dc.

Programming and Qutput Data Format
Refer to Section Ill, Operation

Mating Connector
HP 1251-7162; Amphenol 57-32245.

Mating Cables Available
HP 10833A, 1 metre 3.3 ft\, HP 108338, 2 metres -6.6 ft..
HP 10833C, 4 metres 113.2 #t:, HP 138330, 1/2 metre 1.6 .-

Cabling Restrictions
1. A Hewlett-Packard Interface Bus System may contain no more than 2 metres 16.6 ft. of
connecting cable per instrument.

The maximum accumulative length of connecting cable for any Hewlett-Packard Interface
Bus System is 20.0 metres 65.6 ft...

The maximum number of instrumenis in cne system is fifteen.

Figure 2-2. Hewlett-Packard Interface Bus Connection
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" 2.21. Cable Length Restrictions

2-22. To achieve design performance with the HP-I18, the proper voltage levels and timing
relationships must be maintained. If the system cable is too long, the system will fail to perform
properly, Therefore, when interconnecting an HP-IB system, it is important to observe the
following rules:

a, The total cable length for the system must be less than or equal to 20 metres (65 feet).

b. Thetotal cable length for the system must be less than or equal to 2 metres (6.6 feet) times the
total number of devices connected to the bus.

¢. The total number of instruments connected to the bus must not exceed 15.
2.23. HP-IB Talk/Listen Address

2-24. There are two ways to set the HP-IB instrument address for remote operation: setting the
rear panel address switch, and front panel keyboard entry. The rear panel switch setting
determines the mode of remote operation as “Talk Only” or “Addressable”, and selects the HP-1B
address. The HP-1B address can also be set by entering the address as numeric data via the front
panel keyboard, in which case the address set via the rear panel switch is overridden. The HP-1B
address entered via the keyboard will be retained by the counter as long as ac power is connected
to the instrument. Instructions for setting and changing the address are provided in Section 111 of
this manual,

2-25. HP-IB Descriptions

2-26. A description of the HP-IB is provided i Section Hl of this manual. A study of this
information is necessary if the user is not familiar with the HP-1B concept. Additional information
concerning the design criteria and operation of the bus iz available in IEEE Standard 488-1978,
titled “1EEE Standard Digital Interface for Programmable Instrumentation.” Refer to Section [l for
a list of Hewlett-Packard manuals that provide additional background information on using HP-
IB.

2-27. STORAGE AND SHIPMENT

- 2-28. Environment

2-29. The instrument may be stored or shipped in environments within the following limits:

TEMPERATURE ... iiiiirnnannr .. =40°C to +75°C
HUMIDITY Up to 95% noncondensing
ALTITUDE 15,240 metres (50,0600 feet)

2-30. The instrument should be protected from temperature and humidity extremes which
cause condensation within the instrument.

2-31. Packaging

2-32, ORIGINAL PACKAGING. Containers and materials identical to those used in the factory
packaging are available through Hewlett-Packard offices. If the instrument is being returned to
Hewlett-Packard for servicing, attach a tag indicating the type of service required, return address,
model number, and full serial nurmber, Also, mark the container FRAGILE to ensure careful
handling. In any correspondence, refer to the instrument by mode! number and full serial
number.
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2-33. OTHER PACKAGING. The following general instructions should be used for repacking
with commercially available materials.

a. Wrap the instrument in antistatic or nonstatic-generating material, If shipping to a Hewlett-
Packard office or service center, attach a tag indicating the type of service required, return
address, model number, and full serial number.

Use a strong shipping container. A double-wall carton made of 350-pound test material is
adequate.

Use a layer of shock-absorbing material 70 to 100 mm (3 to 4 inches) thick around all sides of
the instrument to provide firm cushioning and prevent movement inside container. Protect
control panel with cardboard.

Seal the shipping container securely.
Mark the shipping container FRAGILE to ensure careful handling.

In any correspondence, refer to the instrument by model number and full serial number.

2-34. FIELD INSTALLATION OF OPTIONS

2-35. Procedures for field installation of all options for the HP 5350B/51B/52B are described in
the following paragraphs. To obtain the necessary parts for installation of an option, order the
parts listed for the desired option in Table 2-3. Unless otherwise noted, the parts listed in the table
are required for installing the option in any of the three models. (Note that Options 002 and 006
are available only for the 5350B and 5351B.) Refer to Section VI for ordering information.

2-36. After field installation of an aption, the rear panel “OPTIONS" label should be updated to
identify the option which has been installed. To update the label, fill in the small circle next to the
appropriate option name with a marking pen.

TO PREVENT ELECTRIC SHOCK, BE SURE TO DISCONNECT AC
POWER TO THE INSTRUMENT BEFORE INSTALLING ANY OPTIONS.
CAPACITORS INSIDE THE INSTRUMENT MAY STILL BE CHARGED
AFTER AC POWER IS REMOVED. THEREFORE, ALL OPTION INSTAL-
LATION SHOULD BE PERFORMED BY QUALIFIED SERVICE PERSON-
NEL WHO ARE AWARE QF THE HAZARDS INVOLVED.

Integrated circuit assemblies in the instrument can be damaged by
electrostatic discharge. Use the following precautions:

ENSURE that all option installations are performed at a static safe work
station.

DO NOT wear clothing subject to static charge, such as wool or
synthetic material.
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Table 2-3.  Field Installable Qptions

Option Part Description Ref. Desig. Part Number

001 Oven Oscillator Timebase A0 10811-60111
2 Mounting Screws A10H1 2360-0115

002 5350B Rear Panel Input Cable w9 05350-60110

(5350B/5351B
only) or 53518 Rear Panel Input Cable W12 05351-60102

006
(5350B/53518
anly)

Limiter Option Cable (53508 only) W10 05350-60111
Limiter (5350B/5351B) AT1 5088-7049

High Stability Timebase A0 10811-60211

010 2 Mounting Screws AT0H1 2360-0115

2-37. The installation procedures in the following paragraphs include only those details
required for installation of the specified options. Procedures for general disassembly and
reassembly of the instrument (for example, removal of top and bottom covers or removal of the
front panel assembly, etc.) are given in Section VIIL.

2-38, Installation of Option 001 or Option 010 Timebase

2-39. The Option 001 Oven Oscillator Timebase and the Option 010 High Stability Qscillator
Timebase are installed in exactly the same way. Each option consists of an oven-controlled crystal
oscillator time base (HP Part No. 10811-60111 for Option 001, 10811-60211 for Option 010), (See
Figure 6-5.) Either option is installed in the XA10 connector on the motherboard, replacing the
standard A10 oscillator, To install Option 007 or 010, proceed as follows:
a. Disconnect ac power from the instrument.
b. Remove top and bottorn covers of the instrument.

Remove the standard oscillator from connector XAT0.

Install the Option 601 or 010 oscillator into the XA10 connector, and secure the oscillator to
the motherboard from underneath with the two mounting screws provided with the option
kit (AT0H1},

Replace bottem cover of the instrument.

Perform the Option 001/010 ascillator adjustment as described in Section V, Adjustments,

g. Replace top cover of the instrument,

2-40. Installation of Option 002 Rear Panel Input Connectors

2-41. Option 002 consists of special semi-rigid cable assemblies {W9 for the 53508, W12 for the
5351B) for installing the INPUT 1 and INPUT 2 connectors in the rear panel. (S5ee Figure 6-6).
Option 002 is available only for the 5350B and 5351B.

2-42.  To install Option 002 for the 5350B, proceed as follows:

a. Disconnect ac power fram the instrument,

b. Remove the top cover of the instrument.
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Remaove the front panel assembly, and the attached Microwave Module, from the front
frame of the instrument. (Refer to the disassembly procedures in Section VIIL)

Unserew the knurled nut (H12) from the INPUT 1 type-N connector on the High Frequency
Input Cable (W6}, and separate the Microwave Module from the front panel assembly.

Disconnect the W6 input cable from the Microwave Module, using a 5/16 inch wrench to
logsen the SMA connector.

Remove the metal plugs (MP3, MP4) covering the two rear panel input holes, and insert the
type-N connector of the W6 input cable into the larger of the two holes. Loosely screw the
knurled nut onto the connector from the outside of the rear panel, DO NOT TIGHTEN the
nut at this time.

Remave the 9716 inch hex nut (H27) and lockwasher (H16) which secure the INFUT 2 BNC
connector to the front panel. Remove the INPUT 2 connector from the front panel and
tnstall it in the appropriate hole in the rear panel, securing it with the H27 hex nut and H16
lockwasher. Reconnect the A2W1 coaxial cable (disconnected during removal of the front
panel assembly) to the INPUT 2 connectar. The AZW1 cable should be routed through the
cutout in the card cage strut next to the T1 transformer.

Take the 53508 Rear Panel Input Cable (W9} and insert it through the cutoutinthe card cage
strut. The hook-shaped end of the cable should be nearer to the front panel.

Connect the W9 cable to the W6 input cable, finger-tightening the SMA connection only a
turn or two, DO NOT TIGHTEN the connection all the way.

Place the Microwave Module in its normal location in the instrument, and connect the W9
cabie to the Microwave Module SMA connector (Li1]1), DO NOT TIGHTEN the connection
all the way.

Reinstall the front panel assembly, being careful to keep the semi-rigid cables properly
aligned. {Refer to reassembly procedures in Section VIH.) Insert the metal plugs which were
removed from the rear panel input holes into the front panel input holes.

Tighten both SMA cable connections, using a 5/16 inch wrench. The Microwave Module
connector should be tightened before tightening the W9 cable connectionto Wé. DO NOT
OVERTIGHTEN the SMA connectors. Finally, tighten the knurled nut on the rear panel
INPUT 1 connector, using a 3/4 inch knurled nut driver,

Replace the tap cover.

Perform the tests described in Section IV, Performance Tests to verify that the instrument
meets the Option 002 specifications in Table 7-1,

To install Option 002 for the 53518, proceed as follows:
Disconnect ac power from the instrument.
Remove the top cover.

Remove the front panel assembly, with the attached Microwave Module, from the front
frame of the instrument. (Refer to the disassembly procedures in Section VIIL.)




HF 5350B/5351B/53528
Installation

Using a 0.62 inch Allen wrench, loosen 3 set-screws securing the connector collar (MP37) to
the INPUT 1 APC-3.5 connector. Remove the collar and the knurled nut (H12) from the
INPUT 1 connector. Separate the Microwave Module from the front panel assembly.

Disconnect the W11 semi-rigid input cable from the Microwave Module, using a 5/16 inch
wrench, Once disconnected from the Microwave Maodule, the W11 cable and the INPUT 1
connector (consisting of connector assembly J1, and threaded spacer MP38) can be
removed from the Microwave Module mounting bracket,

Disconnect the W11 cable from the INPUT 1 connector and set the cable aside, as it is not
used as part of the Option 002 installation.

Remove the metal plugs (MP3, MP4) covering the two rear panel input holes, and insert the
INPUT 1 connector into the larger of the two holes. Loosely screw the knurled nut onto the
connectar, DO NOT TIGHTEN the connector all the way.

Remove the 9/16 inch hex nut (H27) and lockwasher (H16) which secure the INPUT 2BNC
connectar to the front panel. Remove the INPUT 2 connector from the front panel and
install it in the appropriate hole in the rear panel, securing it with the H27 hex nut and H16
lockwasher. Reconnect the A2ZW1 coaxial cable (disconnected during removal of the front
panel assembly) to the INPUT 2 connector. The A2W1 cable should be routed through the
cutout in the card cage strut next to the T1 transformer,

Take the 53518 Rear Panel Input Cable (W12} and insertit through the cutoutin the card cage
strut. The hook-shaped end of the cable should be placed nearer to the front panel.
Connect the cable to the INPUT 1 connector, finger-tightening the SMA connection only a
turn or two. DO NOT TIGHTEN the connection all the way.

Place the Microwave Module in its normal location in the instrument, and connect the w12
cable to the Microwave Module connector (U1J1). DO NOT TIGHTEN the SMA connection
all the way.

Reinstall the front panel assembly, being careful to keep the semi-rigid cable properly
aligned. (Refer to reassembly procedures in Section VIIL.) Insert the metal plugs which were
removed from the rear panel input holes into the front panel input holes.

Tighten all SMA cable connections, using a 5/16 inch wrench. The Microwave Module
connector should be tightened before tightening the W12 cable connection to the INPUT 1
connector. DO NOT OVERTIGHTEN the SMA connections.

Tighten the H12 knurled nut on the rear panel INPUT 1 connector, using a 3/4inch knurled
nut driver. Place the MP37 connector collar onto the connector, and tighten the 3 set-
SCrews.

Replace the top cover.

Perform the tests described in Section 1V, Performance Tests to verify that the instrument
meets the Option 002 specifications in Table 7-1.

2-44. Installation of Option 006 Limiter

2-45. Option 006 consists of a Microwave Limiter (HP P/N 5088-7049) inserted in series between
the INPUT 1 connector on the front panel and the Microwave Moduleinput (U1)1). (See Figure 6-
4.) Option 006 is available only for the 5350B and 53518,
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2-46. To install Option 006 for the 53508, proceed as follows:
Disconnect ac power from the instrument.
Remove the top cover.

Remove the front panel assembly, with the attached Microwave Module, from the front
frame of the instrument. (Refer to the disassembly procedures in Section VIIIL)

LUnscrew the knurled nut (H12) from the INPUT 1 type-N connector on the High Frequency
input Cable (W6), and separate the Microwave Module from the front panel assembly.

Disconnect the W6 input cable from the Microwave Module, using a 5/16 inch wrench, Set
the W6 cable aside, as it is not used for the Option 006 instaliation.

Insert the type-N connector on the QOption 006 Input Cable (W10} into the rectangular hole
in the mounting bracket of the Microwave Maodule,

Connect the Microwave Limiter (AT1) to the SMA connector of the W10 cable. DO NOT
TIGHTEN the connection all the way. Connect the other end of the Limiter te the U1J1
connector of the Microwave Module,

NOTE

When installing the Limiter in the 53508 (only), the Limiter may be
installed pointing in either direction.

Tighten the SMA connections at both ends of the Limiter, using a 5/16 inch wrench. DO

NOT OVERTIGHTEN the SMA connections.

Insert the Microwave Module back into the front panel assembly, and reinstall the front
panel assembly into the instrument frame. (Refer to reassembly procedures in Section VIII.)

Screw the H12 knurled nut onte the INPUT 1 connector, and carefully tighten it with a 3/4
inch knurled nut driver,

Replace the top cover.

Perform the tests described in Section 1V, Performance Tests to verify that the instrument
meets the Option 006 specifications in Table 7-7.

To install Option 006 for the 5351B, proceed as follows:
Disconnect ac power from the insttument.
Remove the top cover,

Remove the front panel assembly, with the attached Microwave Module, from the front
frame of the instrument. (Refer to the disassembly procedures in Section VIIL)

Using a 0.062 inch Allen wrench, loosen 3 set-screws securing the connector collar (MP37) to
the INPUT 1 APC-3.5 connector. Remove the collar and the knurled nut (H12) from the
INPUT 1 connector, Separate the Microwave Module from the front panel assembly.
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Disconnect the W11 semi-rigid input cable from the Microwave Module, using a 5/16 inch
wrench. Once disconnected from the Microwave Module, the W11 cable and the INPUT 1
connector (consisting of connector assembly |1, and threaded spacer MP38} can be
removed from the Microwave Module mounting bracket,

Discannect the W11 cable from the INPUT 1 connector, and loosen the [1 connector
assembly from the MP38 threaded spacer, using a 5/16inch wrench. Unscrew the connector
assembly from the spacer, and replace it with the Microwave Limiter (AT1). Tighten the
Limiter firmly with the wrench.

NOTE
When installing the Limiter in the 53518 (only), the Limiter can be
inserted only one way, due to the flange on the Limiter. The Limiter
must be screwed in from the larger end of the spacer, opposite the

externally threaded end.

Reconnect the W11 cable to the INPUT 1 connector, and reinsert the connector into the
rectangular hole in the mounting bracket.

Connect the other end of the semi-rigid cable to the SMA connector of the Microwave
Module (U1)13. Tighten all SMA connections with the 5/16 inch wrench.

Insert the Microwave Module back into the front panel assembly, and reinstall the front
panel assembly into the instrument frame, (Refer to reassembly procedures in Section VIII,)

Screw the H12 knurled nut onto the INPUT 1connector, and tighten with a 3/4 inch knuried
nut driver, Place the MP37 connector collar onto the connector and tighten the 3set-screws.

Replace the top cover.

Perform the tests described in Section 1V, Performance Tests to verify that the instrument
meets the Qption 006 specifications in Table 1-1.

2-48, Installation of Combined Options 002/006

2-49. The Option 002 Rear Panel Inputs can be combined with the Option 006 Limiter in both the
5350B and 5351B. In general, the combined options are installed using procedures similar to the
Option 002 installation procedures, with some modifications,

2-50. To install combined Options 002/006 for the 53508, proceed as follows:

a.

b.

Disconnect ac power from the instrument.
Remove the top cover.

Remove the front panel assembly, and the attached Microwave Module, from the front
frame of the instrument. (Refer to the disassembly procedures in Section VIIL.)

Unscrew the knurled nut (H12} from the INPUT Ttype-N connector on the High Frequency
Input Cable (W), and separate the Microwave Module from the front panel assembly.
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Disconnect the W6 input cable from the Microwave Module, using a 5/16 inch wrench to
loosen the SMA connector. Set the W6 cable aside, as it is not used to install combined
Options 002/006,

Connect the Microwave Limiter (AT1) to the Option 006 Input Cable (W10) and finger-
tighten the connection anly a turn or two. DO NOT TIGHTEN the SMA connection all the
way.

NOTE

When installing the Limiter in the 5350B (only), the Limiter may be
installed pointing in either direction.

Remove the metal plugs (MP3, MP4) covering the two rear panel input holes, and insert the
type-N connector of the W10 cable into the larger of the two holes. Loosely screw the H12
knurled nut onto the connector from the outside of the rear panel. DO NOT TIGHTEN the
hut at this time.

Remove the 9/16 inch hex nut (H27) and lockwasher (H16) which secure the INPUT 2 BNC
connector to the front panel. Remove the INPUT 2 connector from the front panel and
install it in the appropriate hole in the rear panel, securing it with the H27 hex nut and H16
lockwasher. Reconnect the A2ZW1 coaxial cable (disconnected during removal of the front
panel assembly) to the INPUT 2 connector. The A2W1 cable should be routed through the
cutout in the card cage strut next to the T1 transformer.

Take the 53508 Rear Panel Input Cable (W9) andinsertit through the cutoutinthe card cage
strut, The hook-shaped end of the cable should be nearer to the front panel.

Connect the W9 cable to the Microwave Limiter, finger-tightening the SMA connection
only a turn or two. DO NOT TIGHTEN the connection all the way.

Place the Mictowave Module in its normal location in the instrument, and connect the W9
cable to the Microwave Module SMA connector (U1]1). DO NOT TIGHTEN the connection
all the way.

Reinstall the front panel assembly, being careful to keep the semi-rigid cables properly
aligned. (Refer to reassembly procedures in Section VIII.) Insert the metal plugs which were
removed from the rear panel input holes into the front panel input holes.

Tighten all SMA connections, using a2 5/16 wrench. The Microwave Module connector
should be tightened first, followed by the connectors at both ends of the Limiter. DO NOT
OVERTIGHTEN the SMA connectors. Finally, tighten the knurled nut on the rear panel
INPUT 1 connector, using a 374 inch knurled nut driver.

Replace the top cover.

Perform the tests described in Section 1V, Performance Tests to verify that the instrument
meets the Option 002 and Option 006 specifications in Table 7-7.
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2-51. To install combined Options 002/006 in the 5351B, follow the Option 002 installation
procedure beginning at paragraph 2-43 but replace subparagraph “f”” and “‘o” in the Option 002
procedure with the following subparagraphs:

Replace subparagraph “f” with the following:

f. Disconnect the W11 cable from the INPUT 1 connector and set the cable aside, as it is not
used as part of the combined Options 002/006 installation. Disassemble the INFUT 1
connector by loosening the connector assembly ()1) from the threaded spacer (MP38),
using a 5/16 inch wrench. Unscrew the connector assembly from the spacer, and replace it
with the Microwave Limiter (AT1). Tighten the Limiter firmly with the wrench.

Replace subparagraph “o" with the following:

0. Perform the tests described in Section IV, Performance Tests to verify that the instrument
meets the Option 002 and Option 006 specifications in Table 1-7.
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SECTION I
OPERATION AND PROGRAMMING

3-1. INTRODUCTION

3-2.  This section contains the operating and programming information for the HP 53508, 53518
and 5352B Microwave Frequency Counters. Also included are descriptions of all front panel and
rear panel connectors, indicators and controls, operator’s checks, local and remote operating
instructions, and operator’s maintenance.

3-3. The information contained in this section is organized as follows:

Operating Characteristics, paragraph 3-4: Overall description of the HP 5350B/51B/52B
performance capabilities.

Initial Power-Up Self Tests and Diagnostics, paragraph 3-60: Description of automatic
internal checks performed by the instrument at power-up.

Front Panel Features, paragraph 3-64: Detailed description of the operation of each front
panel key and control, the front panel display, and the function of each display annunciator.

Rear Panel Features: paragraph 3-116: Detailed description of the operation of each rear
panel control and connector.

Operator’s Maintenance, paragraph 3-134: Maintenance performed by the operator to
assure proper instrument operation,

Qperator’s Checks, paragraph 3-140: Quick procedures to verify that the instrument is
operating properly. Also included is a brief description of failure, error, and warning
messages which may appear on the front panel display, indicating a disallowed operation or
a possible instrument failure.

QOperating Procedures, paragraph 3-162: Detailed procedures for each specific measure-
ment mode, including use of all measurement modifiers and auxiliary functions.

Remote Programming via HP-IB, paragraph 3-225: Overall description of HP 5350B/518/52B
programming capabilities.

HP-IB Command Codes, paragraph 3-275: Descriptions and definitions of codes used to
program the counter far remote operation,

Programming Examples, paragraph 3-361: Specific examples of HP 5350B/51B/52B programs
and their applications.

3-4. OPERATING CHARACTERISTICS

3-5. The following paragraphs contain brief descriptions of the functions and characteristics of
the HP 5350B, 53518 and 5352B. When discussing counter features and specifications, the
information given will always apply to all three models unless otherwise indicated. Refer to
paragraph 1-7 for a description of the terminology used in this manual to describe the three
models collectively and individually.
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3-6. Overall Description

3-7. The HP 5350B is a CW microwave frequency counter with a measurement range of 10Hzto
20 GHz. The HP 53518 and 5352B counters are similar to the 53508, with the 5351B having an
extended measurement range of 10 Hz to 26.5 GHz, and the 5352B a range of 10 Hz to 40 GHz.
Signals in the frequency range of 10 Hz to 80 MHz are measured by the direct count method, and
signals in the range of 10 MHz to 525 MHz are measured by the prescaled count method., Signalsin
the frequency range of 500 MHz to MAX GHz are down-converted to an intermediate frequency
(IF} by HP’s harmonic heterodyne down-conversion technique. The counted IF is added 1o, or
subtracted from, a multiple of the local oscillator {LQ) frequency to determine the input
frequency.

3-8. The HP 5350B/51B/52B measures frequencies above 500 MHz with automatic amplitude
discrimination and user-selectable (normal or low) FM rate tolerance. Sample rate and resolution
are adjustable in steps via front panel controls. An internal microprocessor performs all
measurement calculations, taking into account the selected resolution, FM rate, and math
functions. Measurements are displayed in a fixed point format on the front panel liquid crystal
display, with the segments to the right of the numeric portion of the display used to display
additional, alphanumeric information to the operator.

3-9. To maximize accuracy and resolution, the instrument’s [F counting circuitry uses a
reciprocal counting technique and analog interpolation. Since the HP 5350B/51B/52B uses the
reciprocal counting technique, it always makes a period measurement of the down-converted IF,
and then computes the IF using the reciprocal of the period measurement. Additional
measurement accuracy is obtained through the use of analog interpolators to reduce the inherent
one count uncertainty by compensating for time differences between the time base and input
trigger events,

3-10. The HP 5350B/51B/52B is a fully HP-IB (IEEE Standard 488-1978) programmable instrument,
capable of performing all operating functions via local or remote control. In addition to the basic
measurement function, the counter provides the following convenient features:

Math Functions (offset, scale, and smooth) give the user the capability of manipulating
measurement data. Refer to paragraphs 3-82, 3-84, and 3-85.

Diagnostics are available which perform various internal checks of the counter’s circuitry to
aid in service and troubleshooting. Auxiliary Functions (asubset of the diagnostic functions)
are also available for checking various measurement parameters. Refer to paragraphs 3-92,
3-96, 3-215, and to the diagnostic descriptions in Section Vi,

3-11, Operating Ranges

3-12. There are two basic operating ranges: 10 Hz to 525 MHz, and 500 MHz to MAX GHz.
Frequencies in the low range are measured directly or are prescaled, while frequencies in the
high range are measured using HP’s harmonic heterodyne down-conversion technique. Front
panel function keys allow the user to select INPUT 1 for signals in the 500 MHz to MAX GHz range,
and INPUT 2for signals in the 10 Hz to 525 MHz range, Two function keys allow the user toselect
either AUTO or MANUAL measurement mode for INPUT 1 measurements. The low frequency
input has two impedance modes. Two function keys allow the user to select either 50Q or TM{}
input impedance for the INPUT 2 fused BNC connector.

3-13. Resolution
3-14. The best case resolution is the value represented by the least significant digit (LSD) in the

display. In the HP 53508/51B/52B, a maximum resolution of 1 Hz can be selected using the
RESOLUTION key, together with the front panel INCREMENT and DECREMENT {arrow) keys.
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The displayed numerals of the measurement are grouped in four sections of three digits each for
ease in determining GHz, MHz, kHz, and Hz placement. Asterisks or blanks are used as place
holders to improve interpretation of the display, depending on the resolution. For example, a
signal measured to 100 kHz resolution is displayed using asterisks, as shown below:

' MHz I I Hz I

Y9 499 gy

- while a signal measured to 1 MHz resolution will be displayed using blanks, as shown
below:

GHz I MHz
i
i 45y
3-15. When performing a low frequency, high impedance (INPUT 2, IMQ) measurement, the

key labeled HIGH RESOL can be used to set a resolution greater than 1 Hz, up to .001 Hz. The
resolution obtained will depend on the input frequency.

3-16. Refer to paragraph 3-86 for information on using the RESOLUTION key, and to paragraph
3-98 for information on using the HIGH RESOL key.

3-17. Automatic Mode

3-18. The automatic mode of operation is selected by pressing the AUTO key. Input signals in
the 500 MHz-MAX GHz range are acquired, measured, and displayed automatically. When power
is initially turned on, the instrument goes into this mode automatically. Refer to paragraph 3-105
for a description of the Automatic measurement mode.

3-19. Manual Mode

3-20. The manual mode of operation is selected by pressing the MANMUAL key. To operate in this
maode, input signals in the 1 GHz-MAX GHz range must be known to within 20 MHz (within 3 MHz
in the 500 MHz-1 GHz range), and this frequency (called the Manual Center Frequency) must be
specified prior to the measurement. After the MANUAL key has been pressed, the most recent
measurement becomes the Manual Center Frequency, or the operator may select a Center
Frequency by using the front panel entry keys. Refer to paragraphs 3-106 and 3-178 for detailed
information on using the Manual mode.

3-21. Sample Rate

3-22. The 5ample Rate function sets the dead time between the end of one measurement and
the start of the next measurement. The duration of the measurement gate time is determined by
the resolution selected. The sample rate is adjustable in steps using the SAMPLE RATE key
together with the front panel INCREMENT and DECREMENT (arrow) keys. When the sample rate
is set to the minimum (FAST), the counter will measure as frequently as possible. The other
extreme {HOLD) will cause the counter 1o hold the last displayed measurementindefinitely, until
the TRIGGER key is pressed. Refer to paragraphs 3-95 and 3-188 for detailed information on
setting the sample rate.

3-23. FM Tolerance

3-24. The HP 5350B/51B/52B will measure carrier frequencies which are modulated in
frequency, such as a microwave radio carrier. The FM tolerance specifies the worst case FM
deviations and rates which can be present without affecting the counter’s ability to acquire the
signal. The counter averages out the deviations to measure the actual carrier frequency it can
tolerate, up to a maximum deviation of 20 MHz peak-to-peak [12 MHz peak-to-peak for the
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5352B], at an FM rate equal to or greater than 1 kHz, when the counter is set for normal FM rate
tolerance.

3-25. FM Rate and Frequency Tracking

3-26. The HP 53508/51B/52B is capable of measuring FM signals at various rates of deviation by
using the FM Rate/Track function. The FM RATE/TRACK key can be used to select Normal Rate,
Low Rate, or Track mode, Most measurements can be made with the counter set to Normal Rate
mode for signals with 1 kHz or greater rate of deviation. The Track mode uses a faster acquisition
time (with a corresponding loss of low FM rate tolerance) to increase the counter’s ability to track
signals with FM rates of 300 kHz or greater (for FM deviations up to the maximum specified in
Table 1-1.. Conversely, the Low Rate mode uses a longer gate time for harmonic number
determination to allow measurements at FM rates as low as 45 Hz for the specified FM deviation.
Refer to Tahle 1-1 for FM Rate/Track and FM deviation specifications and to paragraphs 3-100 and
3-191 for information on using the FM Rate/Track function.

3-27. AM Tolerance

3-28. The HP 5350B/51B/52B is capable of measuring a signal with any modulation index as long
as the minimum signal level is greater than the sensitivity specification, and the maximum signal
level is less than the maximum operating level specification.

3-29. Automatic Amplitude Discrimination

3-30. The HP 5350B/51B/52B automatically acquires and displays the highest level signal within
its sensitivity range. The highest level signal must be at least 6 dB (typical} greater in amplitude
than any signal within 500 MHz, and 20 dB (typical) greater than any signal, within 500 MHz to
MAX GHz. This feature is useful for discriminating against spurious signals and harmonics.

3-31. Ofiset Frequencies

3-32. The Offset function allows the user to add or subtract a constant value to/from a frequency
measurement. For example, when measuring a radio IF and knowing the LO, the counter can be
set to display the RF input by entering the LO frequency as a positive offset. When tuning an
oscillator to a specific frequency, it may be easier to enter the desired frequency as a negative
offset and then tune the oscillator until the counter display reads zero, Offset frequencies are
entered using the OFFSET key together with front panel number keys, or the LST FRQ (Last
Frequency) key. Refer to paragraphs 3-82 and 3-194 for a detailed description of the Offset
Frequency function.

3-33. Scale

3-34, The Scale function provides a means of multiplying the measured frequency by a scaling
factor selected on the keyboard. The scaling factor is set using the SCALE key together with front
panel number keys. When the factor is entered, the measured frequency is multiplied by this
factor, and the resulting product is displayed by the counter. The Scale function can also be used
together with the Offset Frequency function ((Fin X Scale) + Offset). Refer to paragraphs 3-84 and
3-197 for detailed information on using the Scale function.

3-35. Smooth

3-36. The S5mooth function provides a means of “smoothing” the display for easier reading, and
is turned on or off by pressing the SMOQTH key. When the Smooth function is on, the counter
displays only the digits that are relatively stable, and keeps a running average of the
measurements to remove small deviations and increase displayed digits. Refer to paragraphs 3-85
and 3-199 for a detailed description of the Smooth function.
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3-37. Self Check

3-38. Asaquick operation verification, the user may press the SELF CHECK key. Self Check calls
up diagnostic subroutines to test the measurement circuitry. Refer to paragraphs 3-96 and 3-208
for detailed information on the $elf Check function.

3-39. Diagnostics

3-40. In addition to the Self Check function, the HP 5350B/51B/52B has a variety of user-callable
diagnostic routines which perform various tests on the instrument for troubleshooting and
general information. The diagnostic mode is turned on by pressing the DIAGNOSTICS key,and a
particular diagnostic may be selected using the DIAGNOSTICS key together with front panel
number or arrow keys. Refer to paragraphs 3-92 and 3-204 for detailed information on using the
diagnostic functions.

3-41. Remote Operation

3-42. The HP-IB connector on the rear panel of the counter is compatible with the HP
10833A/B/C/D HP-IB cables, allowing the HP 5350B/51B/528 to be operated remotely within a
Hewlett-Packard Interface Bus system. In remote operation, all counter functions normally
available by front panel control (except POWER and STBY) are also available via HP-1B. The HP-1B
system allows interconnection of up to 15 HP-IB compatible instruments (including the
controlier). The HP-1B connectors have identical “piggyback’™ connectors on both ends so that
several cables can be connected to a single source without special adapters or switch boxes.
Systemn components and devices may be connected in virtually any configuration desired. Refer
to paragraph 2-19 for interconnection data concerning the HP 5350B/518/528B rear panel HP-1B
connector, and for restrictions on the Hewlett-Packard Interface Bus connection,

3-43. Characteristics With Options Installed

3-44. The operating characteristics of the HP 5350B/51B/528 are affected by the addition of any
of the options described in the following paragraphs. Refer to Table -1 for all option
specifications.

3-45. Option 001 Oven Oscillator Timebase

3-46, With the addition of the Option 001 Oven Oscillator, temperature and line voltage
variations are reduced, and short-term stability and aging rate are improved. Improved aging
allows extended calibration periods. The oven temperature is maintained when the HP
5350B/518/528 POWER switch is in either the ON or STBY position {provided that ac power is
connected to the instrument). When the OVEN annunciator on the front panel display is lit, the
oscillator is warming. When the oven is at the proper temperature, the OVEN annunciator goes
out.

3-47. Option 002 Rear Panel Inputs

3-48. Option 002 provides rear panel inputs for both INPUT 1.and INPUT 2in place of the front
panel connectors on the 53508 and 5351B. The rear panel inputs are used for all the same
functional modes of operation as the front panel inputs. The specifications listed in Table 1-7 are
the same as for the front panel inputs, except for the sensitivity specifications listed under Option
002 Rear Panel Inputs. When equipped with Option 002, the HP 5350B INPUT 1 sensitivity is 1to 2
dB less than the standard instrument, and the HP 5351B INPUT 1 sensitivity is 1 to 3 dB less,
depending on frequency.
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3-49. Option 006 Limiter ‘

3-50. Option 006 provides additional input protection for the HP 5350B and 5351B by the
insertion of a limiter between the front panel high frequency connector (INPUT 1) and the input
circuitry. Option 006 increases the damage level specification of the instrument, as listed in Table
1-7under Qption 006 Increased Damage Level. An HP 5350B/5351B equipped with Option 006 will
have its damage level increased by about 10 to 14 dB, depending on frequency.

3-51. Option 010 High Stability Timebase

3-52. The addition of the Option 010 High Stability Oven Oscillator improves the aging rate over
that of the Option 007 Oscillator, allowing further extended calibration periods of up to five years.
The oven temperature is maintained in exactly the same way as for the Option 001 Qscillator, and
the OVEN annunciator on the front panel display performs identically, lighting when the oven is
warming, and going out when the oven is at the proper temperature.

3-53. MAXIMUM INPUT SIGNAL POWER
3-54. High Frequency Input (INPUT 1)

; CAUTION

Do not exceed +25 dBm (peak) input power (or £4V dc) at the
INPUT 1 connector (500 MHz-MAX GHz). Damage to the internal
sampler may occur.

3-55. The HP 5350B/51B/52B will function within specifications forsignal inputs upto+7 dBmin
the 500 MHz-MAX GHz range. Under no circumstances should the input level to the HP
5350B/51B/52B exceed +25 dBm, peak. If the input power exceeds +25 dBm, darnage to the
internal sampler may occur. Measurements from +7 to +25 dBm are not recommended, as false
readings may occur, When signal levels exceed +7 dBm, external attenuators should be used to

attenuate the signal.
CAUTION

An overload indication may appear on the front panel display
under high input signal conditions, A power meter or similar
device must be used to ensure that the input signal level does not
exceed INPUT 1 specifications, DO NOT DEFEND ON THE
OVERLOAD INDICATION FOR THIS PURPOSE,

3-56. Low Frequency Input {(INPUT 2)
3-57. The 10 Hz-525 MHz Low Frequency input BNC connector contains a fuse to provide

protection from input levels which exceed the specified damage level for INPUT 2: 5.5V rms (+28
dBm). Refer to paragraph 3-134 for instructions on how to change the front panel fuse,

CAUTION

The INPUT 2 damage level described above is only a simplified
form of the complete specification. Refer to Table 1-1 for the
complete Damage Level specification for INPUT 2,




HP 5350B/5351B/53528
Operation and Programming

3-58. INPUT CABLE CONSIDERATIONS

3-59. Consideration should be given to input cable losses at higher frequencies. For example, a
6-foot length of RG-214/U coaxial cable has about 15 dB loss at 18 GHz. Such losses must be taken
into consideration along with the sensitivity specifications given in Table 71-1.

3-60. INITIAL POWER-UP SELF TESTS AND DIAGNOSTICS

3-61. An automatic internal check (Power-Up Self Test) is made of several major components,
including the microprocessor and related circuitry, when the counter is powered-up, During the
power-up cycle, the display will first show all segments and annunciatars lit, and then the current
HP-1B address. At the same time, the instrument proceeds through a set of diagnostic routines to
verify instrument operation, including both analog and digital circuit verification.

3-62. During the Power-Up Self Test cycle, the HP 5350B/51B/52B performs the following:

a. A frontpaneldisplay routine is performed, during which all LCD segments and annunciators
are lit for about 3 seconds, allowing visual verification by the operator.

The microprocessor performs a RAM check, initializes the counter’s measurement circuitry,
initializes RAM, and then performs a ROM check.

A Self Test sequence is performed which verifies proper operation of the timebase oscillator,
the counting circuitry (including interpolators), the LO and IF circuitry, and the low
frequency input circuitry.

The HP-IB interface is checked, and the address is read from the rear panel switch and
displayed. (If the counter is powered-up from Standby, the last address entered via the front
panel keyboard is recalled.)

The current instrument status is checked, and the front panel annunciators are restored
accordingly. A check is made for the presence of an external reference, and for overload,
HOLD, and lockout conditions. The front panel annunciators are updated, if necessary.

The Diagnostic number is set to 1, diagnostic mode OFF, and the counter begins a
measurement.

3-63. If any of the tests during the Power-Up Self Test fail, a failure message will be displayed and
remain until the RESET/LOCAL key is pressed, causing the next test to be executed (if possible). In
this way, a failure may be bypassed to allow the counter to perform all of the power-up
diagnostics.

3-64. FRONT PANEL FEATURES

3-65. The front panel features of the HP 5350B/51B/52B are shown in Figure 3-2. General
information on the front panel keyboard begins at paragraph 3-66, and a complete description of
all the keys and their functions begins at paragraph 3-76. A detailed description of the front panel
display and annunciators begins at paragraph 3-109,

3-66. Keyboard

3-67. The front panel keyboard contains 17 push-button switches for inputting commands to
the microprocesser. The keyboard is used for function selection and data entry. The keyboard
switches consist of a RESET/LOCAL key, a SET/ENTER key, three MATH keys, and twelve
FUNCTIOMN/DATA keys, as shown in Figure 3-2,
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3-68. All keys on the keyboard, except RESET/LOCAL and SET/ENTER, play the dual roles of

function selection and parameter (data) entry. Function selection assignments are labeled above !
each key on the front panel and the data entry assignments are labeled to the left of each key. .&
Refer to Table 3-7 for a summary of all key assignments. With a few exceptions (shown in lower

case), the assignment names in the table are shown exactly the way they appear on the front

pane!

Table 3-1. Key Assignments

Function Assignment Data Entry Assignment
AUTOmatic 3

MANUAL Z(change sign)

5001

TMA)
RESOLUTION
DIAGNOSTICS

FM RATE/TRACK
SAMPLE RATE

HP-IB ADDRESS
SELF CHECK
TRIGGER
QOFFSET LST FRQ (last frequency)
SCALE - [NC (increment)
SMOOTH ~— DEC {decrement)
HIGH RESQLution 5

o f | DB = ™| D

3-69. After pressing the SET/ENTER key and selecting a function which requires data entry, such
as QFFSET, the user is prompted by the display and the keyboard becomes a numeric entry pad.
Numeric entry is terminated by pressing the SET/ENTER key a second time, In the OFFSET mode,
entry of the last measurement as an offset is simplified by the LT FRQ key; this function sets the
frequency offset as the negative of the last measurement. The LST FRQ key can also be used to set
the manual center frequency to the last measurement,

3-70. Keyboard Memory

3-71. Whenever the instrument is set to Standby, the microprocessor automatically stores the
front panel settings, as long as the instrument is connected to an ac power source, When the
instrument is turned back on, it will be setto the iast front panel settings. This avoids having tore-
enter math constants, functions or data, whenever the instrument is switched 1o Standby. If ac
power is applied to the counter just prior to turn-on, all function parameters will be initialized to
their power-up default values. Parameter value ranges and default values are shown in Table 3-2.
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Table 3-2. Parameter Values

Parameter Range of Values Power-up Values | Standby
Measurement Mode Auto, Manual, 500, 1M Auto saved

Manual Center 500 MHz to 45 CHz 1 GHz, saved
Frequency Cn, Off Off

Offset Frequency +0 Hz 10 999.9.. GHz 0 Hz, saved
Qn, Off Off

Scale Factor £0.0001 to 9999 1.000, saved
On, Off Off

Smooth On, Off Off saved

Sample Rate Fast, 0.5s, 1.5s, 3s, 5s, Fast saved
10s, Hold

Resolution 1 Mz, 10 Mz, 100 Hz, T kHz, 1 Hz saved
10 kHz, 100 kHz, 1 MHz

HP-IB Address Dto N Rear panel saved
switch

Diagnostics 1to 99 1, 1,
On, Off Off Off

FM Rate/Track MNormal, Low, Track Normal saved
High Resolution On, Off Off saved

3-72. Entering Parameter Values

3-73. Parameter value entry is always initiated by pressing the SET/ENTER key once, and
terminated by pressing the SET/ENTER key a second time. When entering a parameter value, the
entire sequence may be aborted at any time by pressing the RESET/LOCAL key. The counter then
returns to the state it was in before the SET/ENTER key was pressed.

3-74. After the SET/ENTER key has been pressed once, the display shows “SET”, and the counter
waits for a function key to be pressed. After the SET/ENTER and the function key have been
pressed, the keyboard is in the “parameter entry mode”, and the data entry assignment of each
key is accessible. (Refer to Table 3-2.) The response to each key depends on the specific function
involved. The INC (increment) and DEC (decrement) keys will repeat if held down. The function
name appears in the right hand portion of the display during entry of the parameter value. Refer
to paragraph 3-162, Operating Procedures.

3-75. Certain parameter values, such as offset frequencies or scale factors, are entered as
numeric data, using the Function/Data keys. Other parameter values can be selected from a
specific range using the INC {increment) and DEC (decrement) keys, as with the Sample Rate and
Resolution parameters. Still other parameters are simply toggle functions, as for example the
Smooth or FM Rate Tolerance parameters. If the user should attempt to enter the incorrect type
of data as a parameter value, the counter will display either “PLEASE USE ARROW KEYS” or
“PLEASE USE DIGIT KEYS" to indicate the type of data entry required. If data entry is attempted
for a toggle function, the counter will display “TOGGLE FUNCTION ONLY".
-

3-76. Key Functions
3-77. The following paragraphs explain the primary function of each of the 17 keys in the front

panel keyboard. Three of the keys, OFFSET, SCALE, and SMOOTH, are grouped together in the
MATH section, and the remaining keys, except for RESET/LOCAL and SET/ENTER, are grouped
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together in the FUNCTION/DATA section. The location of each key is shown in Figure 3-2. Refer
to paragraph 3-162, Operating Procedures, for examples of how to use each of the major
functional modes of the HF 5350B/51B/52B.

5TBY

QO

POWER

L1

3-78. POWER. When the POWER switch is in the ON position, power is
supplied to the entire instrument. The STBY (5tandby) position removes
normal operating power to the instrument, but supplies power for
certain microprocessor and timebase circuits, as well as for the Option
007 and 010 oven oscillators to maintain a constant temperature for the
crystal. The STBY LED indicator located to the left of the POWER switch
will remain on when the switch is in the standby position. The input to
the power transformer, and dc voltages to the microprocessor standby
RAM, the timebase buffer, and the oscillator oven circuitry are always
energized whenever power is connected, whether the POWER switch is
set to ON or 5TBY.

WARNING

BEFORE APPLYING AC POWER, THE INSTRUMENT AND ALL
PROTECTIVE EARTH TERMINALS, EXTENSION CORDS, AUTO-
TRANSFORMERS, AND DEVICES CONNECTED TO THE INSTRU-
MENT SHOULD BE CONNECTED TO A PROTECTIVE EARTH
GROUNDED SOCKET. ANY INTERRUPTION OF THE PROTEC-
TIVE EARTH GROUNDING WILL CAUSE A POTENTIAL SHOCK
HAZARD THAT COULD RESULT IN PERSONAL INJURY.

RESET / LOCAL

)

3-79. The rear panel reference outputs are still available when the
instrument is in the standby mode, and the state of the instrument is
saved as long as ac power is connected to the instrument. All parameter
and function settings are stored in the processor standby RAM.

3-80. RESET/LOCAL. This key is generally used to abort any current
activity to return to counting, and will restart a measurement if the
counter is already in the measurement mode. Pressing RESET/LOCAL
will clear any Error messages which may appear, and will also exit the Self
Check or diagnostics modes. When entering data via the front panel
kevboard, pressing RESET/LOCAL aborts any partially entered sequence,
and the counter returns to the current measurement mode. If the
counter is in diagnostics mode, RESET/LOCAL will abort the diagnostic,
and return the counter to the current measurement mode.

3-81. If the instrument is in the remote operating mode, then the
RESET/LOCAL key also acts as a “‘return to Local” key. [tisthe only active
key when the counter is in the remote mode; and may be disabled using
the “Local Lockout” HP-IB function, or the ‘“Keyboard Lockout”
diagnostic (Diag 98). (Refer to diagnostic descriptions in Section VI,
Service.)

3-82. OFFSET. This function aJlows the user to enter a signed, constant
frequency value which will be automatically added to each measurement.
When the OFFSET key is pressed, the current offset value is displayed until
the key is released, after whjch the counter continues measuring,
displaying the surm of the input frequency plus the offset. A negative
offset is displayed with a minus sign immediately to the left of the digits.
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For a positive offset, a blank is displayed to the left of the digits. Changing
the sign may be done at any time during parameter entry, and the sign
may be toggled as many times as the user wishes. The offset is entered in
megaHertz, down to 1 Hz resolution. After the decimal point is pressed,
subsequent digits are displayed to the right of the 1 MHz position in the
parameter section. The final, entered offset is displayed with no decimal
point, as it is fixed-point notation. To turn off the offset, press the OFFSET
key again.

3-83. The offset value may be entered using the Function/Data keys or
by pressing the L5T FRQ (Last Frequency) key. When using the LST FRQ
key, the offset is set to the negated value of the last frequency measured,
exclusive of any math function that may be active.

3-84. SCALE. This function allows the user to enter a signed, dimension-
less constant to be used as a multiplication factor. Pressing the SCALE key
turns on the $cale function, and the current scale value is displayed until
the SCALE key is released. After the key is released, the counter
continues measuring, displaying the product of the measured frequency
multiplied by the scale factor. When combined with the Offset function,
the counter will automatically compute and display the following:

((Fin) X (SCALE)| + OFFSET
To turn off the Scale function, press the SCALE key again.

SMOOTH 3-85. SMOOTH. Pressing the SMOQTH key initiates the “automatic
"' DEGC resolution” algorithm, causing the counter to display only the digits that
[j are stable, The input frequency is averaged to remove small deviations
- and increase resolution, and the unstable digits are masked in the same
manner as the RESOLUTION display. Pressing the SMOOTH key a
second time disables the Smooth function. There iz no data entry
associated with this function,

SET / ENTER 3-86. SET/ENTER. This key is used for parameter value entry for various
keyboard functions. Parameter value entry is always initiated by pressing
@ the SET/ENTER key once, after which the counter will display “SET". The
counter then waits for a function key to be pressed. After a function key
has been pressed, the keyboard is in the “parameter entry mode”, and
the data entry assignment of each key is accessible (Refer to Table 3-2).
Parameter entry is terminated by pressing the SET/ENTER key a second
time (entering the value into memory).

3-87. When setting a parameter value, the entire sequence may be
aborted at any time by pressing the RESET/LOCAL key. The counter will
then return to the state it was in before the SET/ENTER key was pressed,

number of significant digits displayed after measurements. A higher
resolution results in a longer gate time; the lower the resolution, the
shorter the gate time. This parameter may be varied from 1 Hz (highest
resolution) to 1 MHz (lowest resolution) using the INC {increment) and
DEC (decremen?) keys, in decade steps. Since the minimum gate time is 1
millisecond, resolutions of less than 1 kHz change only the displayed
resolution, not the measurement tirme,

iaﬁs_m_uﬂoru. 3-88. RESOLUTION. This function allows the user to change the
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HP-1B ADDRESS

- (.

4 DIAGNOSTICE mp

4 SAMPLE RATE wp

o (@

3-89. The current setting of the resolution may be displayed while
counting by pressing the RESOLUTION key. It will remain displayed until
the key is released. The nonsignificant digits of a measurement are
rounded off and, in the display, are either blanked or replaced by the
asterisk symbol ¥ | depending on the resolution.

3-90. HP-1B ADDRESS. This key allows the user to display and set the
HP-1B address. At power-up, after reapplication of ac power, the HP-1B
address of the counter is determined by the switch settings on the HP-IB
board (rear panel address switch). Pressing the HP-IB ADDRESS key will
display the current address until the key is released, after which the
instrument resumes counting, The current address can be changed by
going to the parameter entry mode (using the SET/ENTER key). Addresses
0 through 30 are valid bus addresses. Address 31is used to set the counter
to the TALK ONLY mode. -

3-91, If the counter is switched to STBY and then back to ON, it will
remain set to the HP-IB address entered via the front panel keyboard, If
the ac power source to the instrument is disconnected and then
reconnected, the instrument will default to the address determined by
the setting of the rear panel address switch,

3-92. DIAGNOSTICS. This function key allows the user to call up
diagnostic routines which perform various tests on the instrument for
troubleshooting and measurement information. Pressing the DIAGNOS-
TICS key once turns on the diagnostic function, and the counter will
carry out the current diagnostic routine. The current diagnostic will be
that which was last entered by the user, or if the counter has just been
turned on, the diagnostic will default to Diag 1. To exit the diagnostic
mode, press the DIAGNOSTICS key a second time, or press the
RESET/LOCAL key.

3-93. The user may enter a new diagnostic number (from 1 t099) in the
parameter entry mode, using the Function/Data keys for numeric entry.
Most of the diagnostics may also be entered using the INC (increment)
and DEC (decrement) keys. Other instrument functions may be set up
while in diagnostic mode (for example, measurement modes, resolution,
etc.). Refer 1o the diagnostic descriptions in Section VIII, Service.,

3-94. There are 37 user-callable diagnostics available for testing instru-
ment circuitry. Since not all of the numbers between 1 and 99 are used,
the counter will show a “NOT AVAILABLE” message on the display ifthe
user should attempt to enter an invalid diagnostic number. To get out of
a “NOT AVAILABLE” diagnostic condition, the operator may use the INC
or DEC keys to maove to the nearest valid diagnostic number, or use the
SET/ENTER key sequence to enter a valid number. The Diagnostic made
may also be exited as described previously, using the DIAGNOSTICS or
RESET/LOCAL key.

3-95. SAMPLE RATE. This function sets the dead time between measure-
ments. The minimum time (Fast) allows the counter to count as
frequently as possible. The other extreme (Hold) will keep the last
measurement until the TRIGGER key is pressed to start a new measure-
ment. When in “Hold”, the HOLD annunciator is lit. While setting the
sample rate, the GATE annunciator flashes at the currently selected
sample rate. Pressing the SAMPLE RATE key while the instrurment is

‘
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counting causes the current sample rate to be displayed until the key is
released, after which the counter returns to counting.

SELF GHECK 3-96, SELF CHECK. As a quick operation verification, the user may press
the SELF CHECK key. Self Check calls up a sequence of diagnostic
CJ subroutines to test the measurement circuitry. The tests have been
ordered such that no test depends on more than one untested circuit

assembly,

3-97. If the Self Check passes, a ‘‘PASS” message is displayed for about
3 seconds, and the counter returns to the measurement cycle, If Self
Check fails, a “FAIL" message is displayed. After a fatlure, the Self Check
sequence restarts and the failure message will continue to be displayed.
Self Check failures may be bypassed by pressing the RESET/LOCAL key.
The remaining tests in the Self Check sequence will be carried out, until
another failure oceurs, or the last test is completed. If any failure occurs,
the last “FAIL” message (after the last test is done) will include the word
“SELF" at the right end of the display. Pressing the RESET/LOCAL key
again will return the counter to its previous measurement mode.

3.98, HIGH RESOL. This function allows the user to select a resolution
greater than 1 Hz for measurements below 10 MHz. The High Resolution
function applies only to INPUT 2, TMQ impedance measurements.
Pressing the HIGH RESOL key once turns on the function, and the HIGH
RESOL annunciator will light. Since this function is active only in the
1M Low Frequency measurement mode, the HIGH RESOL annunciator
will NOT light when the counter is in the Auto, Manual, or 50(}
measurement mode. Pressing the key asecond time will turn off the High
Resolution function. There is no data entry associated with this function.

3-99. The resolution obtained using the High Resolution function
depends on the input frequency, and the gate time will remain constant
at 1 second. The Smooth function takes precedence over the High
Resolution function. The High Resolution function takes precedence
over the standard counter resolution, if the counter is in the INPUT 2,
TM{] measurement mode.

FMRATE/TRACK  3-100. FM RATE/TRACK. The FM Rate/Track function applies only
I when using the INPUT 1, AUTO mode. This function is used 1o selectthe
1 @ acquisition method during high frequency measurements to improve
signal tracking or to compensate for very low FM rates. Pressing the FM
RATE/TRACK key cycles the function through three states: MNormal Rate,
Low Rate, and Track. When set to Low Rate, the measurement gate time
of the counter is increased to ensure an accurate measurement of signals
with FM rates as low as 45 Hz, and high deviation. When set to Track, a
faster acquisition time is used to improve signal tracking of frequencies

with FM rates equal to or greater than 300 kHz, and high deviation.

3-101. One of three front panel annunciators (FM NORM, LOW,
TRACK) will light to indicate which FM Rate/Track mode is currently
selected when in Auto mode. When the instrument is not in Auto mode,
none of the annunciators will appear. There is no data entry associated
with this function.

3.702. TRIGGER. When the counter sample rate is set o HOLD,
pressing the TRIGGER key starts a new measurement. There is no data
entry associated with this function,




HP 5350B/5351B/53526
Operation and Programming

508

- [

AUTO

3-103. 50102 This key selects the Low Frequency, 5000 input mode
(INPUT 2} for measuring low frequency {10 MHz to 525 MHz) signals
from 500 sources. Pressing the 500 key turns on this mode, and disables
the INPUT 1 high frequency circuit by turning off the A12 Microwave
Assembly. The measured frequency will be displayed in the parameter
section of the display; the message section will be blank. To exit the 501}
mode, press one of the three other measurement mode keys (AUTO,
MANUAL, 1M0); pressing the 500 key a second time has no effect.
There is no data entry associated with this key,

3-104. 1M This key selects the Low Frequency, TMY input mode for
measuring frequencies from 10 Hz to 80 MHz. Pressing the 1M{ key
turns on this mode, and disables the INPUT 1 high frequency circuit by
turning off the A12 Microwave Assembly. The measured frequency will
be displayed in the parameter section of the display; the message section
will be blank. To exit the 1M mode, press one of the other measurement
made keys; pressing the TM( key again has no effect. There is no data
entry associated with this key.

3-105. AUTO. The instrument powers-up in the automatic measure-
ment mode, and the AUTO annunciator on the front panel will be lit. In
this mode, the counter will automatically acquire and measure the signal
at INPUT 1. Measurements are displayed in the parameter section of the
display; the message section of the display remains blank, or displays
“OVRLOAD” if an overload condition exists. To exit the Auto mode,
press one of the other measurement mode keys; pressing the AUTO key
a second time has no effect. There is no data entry associated with this
key,

3-106. MANUAL. A Center Frequency (CF) must be specified for the
counter to measure when in this mode. To enter this mode, press
MANUAL. The most recent measurement will then become the Manual
Center Frequency. The CF will be displayed untilthe key is released, then
the counter will begin counting in Manual mode. The measured
frequency will be shown in the parameter section of the display; the
message section will remain blank, or display “OVRLOAD” if an
overload condition exists. Ta exit the MANUAL mode, press one of the
other measurement mode keys; pressing the MANUAL key a second
time has no effect, ‘

3-107. To enter a center fraquency, press the SET/ENTER key, then
press MANUAL. The current center frequency 15 displayed, and may be
changed. The CF may also be entered using the LST FRQ key. In this case,
the CF is set to the value of the last measured frequency, exclusive of any
math functions that may be active. Pressing the SET/ENTER key a second
time enters the new CF into memory, and the counter will begin
counting using the new value,

3-108. If a manual CF is entered which is greater than 33 GHz |43 GHz,
5352B] or less than 500 MHz, then an error is displayed. After the user
clears the error, the counter returns to counting using the previous value.
tf a CF containing fractional-megaHertz values is entered, the fractional
portion is truncated on pressing the SET/ENTER key. The CF entered
should be no more than 20 MHz from the input frequency for inputs in
the 1 GHz-MAX GHz range, and no more than 3 MHz from the input
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frequency for inputs in the 500 MHz-1 GHz range. tf the CFis too far from
the input frequency, the counter may display an incorrect measurement,

3-109. Front Panel Display and Annunciators

3-110. All HP 5350B/51B/52B display functions are performed by a Liquid Crystal Display
Assembly, Annunciation for all operating modes is indicated by arrows at the bottom of the
display which, when lit, point to the function names marked on the front panel just beneath the
LCD panel.

3-111. The front panel display consists of 24 LCD characters, as shown as shown in Figure 3-1.
During measurement and parameter entry, the characters are divided into a parameter section,
and a message section. The parameter display section has room for 12 digits, grouped in sets of
three by blank characters between each group. The message section has 8 characters available,
the first usually being blank to serve as a separator between the message section and the
parameter section. The content of the display will be different for each operating mode, The
various HP 5350B/51B/52B functions and their corresponding displays are described in the
Operating Procedures beginning at paragraph 3-162.

MESSAGE
PARAMETER DISPLAY SECTION DISPLAY SECTION

Figure 3-1. Liquid Crystal Display (LCD)

3-112, LCD Character Set

3-113, Table 3-3 shows the set of all possible LCD characters which can be formed by the LCD
Display. The equivalent ASCII and decimal codes are included for programming the remote
display function available from the HP-IB, Refer to paragraph 3-225, Remote Prograrnming via
the HP-1B,
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Table 3-3. LCD Character Set

LCD
CHAR.
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3-114. Annunciator Descriptions

3-115. The various modes and functions of the HP 5350B/51B/52B are labeled on the front panel
just beneath the LCD, as shown in Figure 3-2. When an operating mode or function is selected, an
arrow-shaped annunciator { ~ ) appears at the lower edge of the display, pointing to the name of
the selected mode or function. Table 3-4 contains a brief description of each of the front panel
annunciators.

Table 3-4. Front Panel Annunciaior Descriptions

GATE

The GATE annunciator shows the status of the counter’s gate. The GATE annunciator
flashes during measurements to indicate the opening and closing of the gate.
HOLD

The HOLD annunciator lights when the samnple rate of the counter has been setto the
slowest possible rate. When in HOLD, the counter keeps the last measurement until a
new measurement is triggered using the front panel TRIGGER key or the HP-IB
TRIGGER or TRG command. The annunciator remains on until the sample rate is
changed to a rate other than HOLD,

OFFSET

The OFFSET annunciator lights when the Offset Frequency function has been enabled.
The displayed frequency will be that of the measured frequency plus the value of the
entered offset frequency.

SCALE

The SCALE annunciator lights when the Scale function has been enabled. The
displayed frequency will be that of the measured frequency multiplied by the scale
factor.

SMOOTH

The $MOOTH annunciator lights when the $Smooth function has been enabled. The
frequency displayed will have unstable digits masked.

REM

The REM annunciator lights when the counter is under remote control. Refer to
Remote Programming via the HP-IB, paragraph 3-225, for further information.

L3N

The LSN annunciator lights when the counter is addressed to listen. Refer to Remote
Programming via the HP-IB, paragraph 3-225, for further information.

TLK

The TLK annunciator lights when the counter is addressed to talk, or when it is being
used in the TALK ONLY mode, Refer to Remote Programming via the HP-1B, paragraph
3-225, for further information.
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Table 3-4. Front Panel Annunciator Descriptions (Continued)

5RQ

The SRQ annunciator lights when a Service Request condition exists in the counter,
requiring attention from the controller in charge of the HP-1B. Refer to Remote
Programming via the HP-IB, paragraph 3-225, for further information.

OVEN

The OVEN annunciator lights if an optional oven gscillator installed in the instrument
has not yet reached operating temperature (warming). The annunciator is always off if
the standard oscillator is installed.

EXT REF

The EXT REF annunciator lights automaticaily when an external time base reference (1,
2,5, 0r 10 MHz) is connected to the counter’s rear panel external reference input. The
anhunciator goes out as soon as the external reference is disconnected.

FM NORM

The FM NORM annunciator lights when the counter’s FM Rate/Track function isset to
MNorrnal Rate. The annunciator turns off when the counter’s FM Rate/Track function is
set to Low Rate or Track, or when the counter is not in AUTO mode,

LOW

The LOW annunciator lights when the counter’s FM Rate/Track function is set to Low
Rate. The annunciator turns off when the counter’s FM Rate/Track function is set to
Normal Rate or Track, or when the counter is not in AUTO mode.

TRACK

The TRACK annunciator lights when the counter’s FM Rate/Track function is set to
Track. The Track annunciator turns off when the counter’s FM Rate/Track function is
set to Normal Rate or Low Rate, or when the counter is not in the AUTO mode.
AUTO

The AUTC annunciator lights when the counter is set to the Automatic measurement
mode (INPUT 1). The annunciator goes out when another measurement mode is
selected.

MAN

The MAM annunciator lights when the counter is set to the Manual measurement
mode (INPUT 1), The annunciator goes out when another measurement mode is
selacted.

5041

The 500 annunciator lights when the counter is set to the 508} Low Frequency mode
(INPUT 2). The annunciator goes out when another measurement mode is selected.
™0

The 1M() annunciator lights when the counter is set to the TM{} Low Frequency mode
{INPUT 2). The annunciator goes out when another measurement mode is selected,
HIGH RESOL

The HIGH RESOL annunciator lights when the High Resolution function is enabled and
the counter is in the TMQ mode.
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Figure 3-2. Front Panel Features
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3-116. REAR PANEL FEATURES

3-117.  The following paragraphs describe the rear panel features of the HP 5350B/516/528. All
rear pane! features of the instrument are shown in Figure 3-3.

3-118. AC Power Input Module

3-119. The AC Power Input Module (A13) accepts the three-wire ac power cable (W1),
permitting operation fram 100-, 115/120-, 220-, and 230/240- volt ac sources. The power module
contains a printed circuit line voltage selector card, which must be positioned to agree with the
voltage of the power source, When the card is plugged into the module, the number visible in the
module window indicates the nominal line voltage to which the instrument must be connected.
The correct value line fuse must be installed after the card is inserted (Refer to Section I,
paragraph 2-8, Line Voltage Selection, and Figure 2-7 for further information). The protective
grounding conductor connects to the instrument through this module,

3-120. TCXO Adjustment

3-121. This opening in the rear panel allows adjustment of the Temperature Compensated
Crystal Oscillator standard timebase (but not the optional oven oscillators) without requiring
removal of the instrument covers. Refer to Section V, Adjustments, for timebase calibration
instructions.

3-122. HP-IB Connector

3-123, This input/output interface connector provides remote control capabilities with the
Hewlett-Packard interface Bus (HP-1B). For a complete description of the HP-IB capabilities, refer
to paragraph 3-225, Remote Programming via the HP-IB.

3-124, HP-IB Address Switch

3-125. The HP-IB Interface Address Switch (ADDR) is a bank of seven switches used to manually
set the remote control address of the counter, The five rightmost switch pasitions are externally
accessible to the operator for setting the address. The two leftmost switch paositions are not used
for normal operation. For a complete description of address selection, refer to Table 3-8 Address
Selection in the Remote Programming instructions in this section.

3-126. External Reference In

3-127. Anexternal reference input is provided for 21 MHz, 2MHz, 5 MHz, or 10 MHz reference
source. If an external reference source is applied to this input, the counter automatically switches
to using the external reference as its timebase, and turns off the TCXO standard timebase. If an
oven oscillator is installed, power to the oven is maintained, but the internal oscillator signal is
disconnected. A detection circuit in the timebase buffer sends a control signal to the
microprocessor and the EXT REF display annunciator lights to indicate that an external source is
being used. External reference requirements are listed in Table 1-1, Specifications.

3-128. 1 MHz Qut, 10 MHz Out

3-129. Two rear panel signal outputs, 1 MHz and 10 MHz, are available for reference and
calibration. The signals remain present when the instrument is in Standby and as long as ac power
is connected to the instrument. Refer to Table 71-1, Specifications for the output signal
specifications.
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3-130. IF Qut

3-131.  This output provides the IF signal resulting from the mixing of the input and LO harmonic
frequencies for monitoring with a spectrum analyzer or oscilloscope. This signal is available only
when 2 high frequency {INPUT 1) measurement is being made. Refer to Table 1-1 for IF output
specifications.

3-132. Rear Panel Input Connectors {Option 002)

3-133. If Option 002 is installed in the 5350B or 5351B, the frequency inputs for the counter
(INPUT 1, INPUT 2) are located on the rear panel, and covers are placed over the front panel
openings. The rear panel inputs are used for all the same functional modes of operation as the
front panel inputs. The performance specifications for the HP 5350B or 5351B equipped with
Option 002 are listed in Table 1-1, Specifications.

3-134. OPERATOR’S MAINTENANCE

3-135. The only maintenance the operator should normally perform is replacement (when
necessary) of twa fuses: the primary power fuse (F1) located within the AC Power Input Module
on the rear panel, and the Low Frequency Input fuse (J2F1) located in the front panel INPUT 2
connector. For instructions on how to change the primary power fuse, refer to Section Il,
paragraph 2-8, Line Voltage Selection, and Figure 2-7.

i CAUTION

Make sure that only fuses with the required rated current and
voltage ratings and of the time delay (slow-blow) type are used
for replacement of the primary power fuse. Do not use repaired
fuses or short-circuited fuse holders.

3-136. The low frequency input fuse J2F1 is a 1/8A fuse (HP Part Number 2110-0301) located
within the INPUT 2 BNC connector )2 (HP Part Number 1250-1899), as shown in Figure 3-4. To
replace the fuse, disconnect the power cord, unscrew the BNC barrel and, with needle-nose
pliers, remove and replace the fuse. Reinstall the BNC barrel, and tighten using a 7/16 inch
wrench, Tighten to 20 inch-pounds.

PART NUMBER FOR THE
JZ2 CONNECTOR INCLUDING
FUSE J2F1 15 1250-1598 FHD?I- PANEL

FUSEHOLDER
BODY

LOCK WASHER
2190-0068

REMOVABLE METAL INSERT

J2F1 HEX NUT
BNC BARREL i 2040-0256

2110-030

\
[~ 0|

N

NOTE: USE A 7/16 INCH WRENCH TO REMOVE AND TIGHTEN THE BNC BARREL.

Figure 3-4. Details of INPUT 2 BNC Connector |2 and Fuse J2F1 Mounting
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3-137. POWER-UP/WARM-UP

3-138. The HP 5350B/51B/52B requires a power source of 100-, 115/120-volts ac rms, +5%,-10%,
47.5-440 Hz single phase, or 220-, 230/240-volts ac rms, +5%, —10%, 47.5-66 Hz single-phase; 100 VA
maximum. The selection of the line voltage and input power fuse is described in Section 11,
paragraph 2-5, Preparation For Use. Safety considerations are described in Section |, paragraph 1-8.

CAUTION

To prevent damage to the instrument, make sure that the voltage
selector card is set to the voltage of the power source, and that
the correct fuse is installed, before connecting the instrumentto
ac power lines. Refer to paragraph 2-8.

3-139. The HP 5350B/51B/52B has a two position (STBY/ON) power switch. For the QOption 001
Gven Oscillator Timebase or the Option 010 High Stability Timebase, it is important that the
instrument remain connected to the power source in the Standby (STBY) mode when not in use.
This supplies power to the crystal oscillator oven, maintaining a constant oven temperature, thus
eliminating the need for a2 warm-up period. When the Standby mode is not used, and power is
disconnected from the instrument, allow 30 minutes from the application of external power in the
OM mode for the instrument (crystal oven) to warm-up.

WARNING

BEFORE APPLYING AC POWER, THE INSTRUMENT AND AllL
PROTECTIVE EARTH TERMINALS, EXTENSION CORDS, AUTO-
TRANSFORMERS, AND DEVICES CONNECTED TO THE INSTRU-
MENT SHOULD BE CONNECTED TO A PROTECTIVE EARTH
GROUNDED SOCKET. ANY INTERRUPTION OF THE PROTEC-
TIVE EARTH GROUNDING WILL CAUSE A POTENTIAL SHOCK
HAZARD THAT COULD RESULT IN PERSONAL INJURY.

3-140. OPERATOR’S CHECKS

3-141. The following procedures will verify the basic operation of the HP 5350B/518/52B. These
tests are not intended to verify the overall accuracy or performance specifications of the
instrument. They should, however, provide the operator with a quick method of determining that
the counter is operating properly. Two operator tests are described below: a Power-Up Self Test,
and a Keyboard Check. The operator should perform both tests.

E CAUTION

Before switching on the instrument, ensure the following:

1. The voltage selector card is set to match the available line
voltage. (Refer to paragraph 3-118.)

2. The correct fuse is installed. (Refer to paragraph 3-134.)

3. All safety precautions and WARNINGS have been observed.
(Refer to Safety Considerations located just after the Table
of Contents, and safety precautions and WARNINGS in
Sections | and I1.)
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3-142. Power-Up Self Test

3-143. To perform the Power-Up Self Test after the instrument has been turned on, cycle the
POWER switch to STBY (Standby), then back ta ON. During the Power-Up Self Test, all front panel
LCD display segments and annunciators will light momentarily, followed by the momentary
display of the current HP-1B address. When all tests have been successfully completed, the
counter measurement status will be restored to the conditions that were set before the POWER
switch was cycled. (Note that the Power-Up Self Test is a more extensive tast of the instrument
than that carried out when the front panel SELF CHECK key is pressed. Refer to the diagnostic
descriptions in Section VI, Service, for details.)

3-144, If ac power was applied to the instrument just prior to turning it on, the counter will
initialize itself to the following conditions when the POWER switch is set to ON:

a. Measurement modes —
Auta: ON
Manual: OFF
Manual CF: 1 GHz
Low Frequency 50{1: OFF
Low Frequency T™M: OFF

b. Measurement modifiers —
Sample Rate: FAST
Resolution: 1 Hz
FM Rate/Track: NORMAL
High Resolution: OFF

Math functions —
Offset: OFF, D Hz
Scale: OFF, 1.000
Smooth: OFF

d.  HP-1B address — Rear panel switch setting
e, Diagnostics — OFF, 1
3-145.  After the counter hasinitialized itself, the AUTO and FM NORM annunciators will be on,

and the counter will begin to count, if an input has been applied to INPUT 1. If no input has been
applied to INPUT 1, the display will show all zeroes, as follows:

GHz I MHz I khz [ Hz l

[AA A CACATA  TATATA
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3-146. Keyboard Check
3-147. Press the following key sequence: SET/ENTER, DIAGNOSTICS, 7, 0, SET/ENTER. The

instrument will now be in the Keyboard Test diagnostic mode (Diag 70). The following message
will be displayed:

uEy TERT Y

3-148. In the Keyboard Test mode, pressing the front panel keys will cause the display to change
in response to the particular key being pressed. The new display will then remain until another
key is pressed, For example, pressing the TRIGGER key will cause the display to change to the
following:

HE Y H1 o4

3-149. When performing the Keyboard Test, the keys may be pressed in any order, except the
RESET/LOCAL key. The operator should press each of the keys and make sure thatthe associated
message for each key is displayed, as listed below:

OFF5ET RESOL HP-IB 50 OHM
SCALE SELF CK HI RES T MOHM
SMOOTH DIAG FM RATE AUTO
SET SAMP RT TRIGGER MAMNUAL
RESET

3-150. Pressing the RESET/LOCAL key will cause the instrument to display “RESET” momen-
tarily, and then exit from the test.

3-151. Power-Up Failures

3-152. A number of failure messages are possible during the Power-Up Self Test sequence.
Almost all of the messages will be in a form similar to the one shown below:

FHIL drx Ho I 20

— In this example, Diagnostic 20 {Low Frequency Input, 500 Verification: 35 MHz) has failed,
indicating a possible problem in the A2 Low Frequency Input Assembly.

3-153.  If any test during the Power-Up sequence fails, the “FAIL” message will remain until the
user presses the RESET/LOCAL key. At that point, the next test is executed (if possible). By
pressing the RESET/LOCAL key, most failures can be bypassed to allow the counter to proceed
with the Power-Up test sequence. When the last test is complete, the counter will proceed to the
normal operation mode, if possible,

3-154. Refer to Section VIII, Service, for troubleshooting information if a “FAIL” message appears
during the Power-Up sequence,
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3-155. Error Messages

3-156. Under certain conditions, the counter will display 2 message indicating that an internal
error condition exists during normal instrument operation. These errors are detected by the
counter and identified by one of the four numbered Error Messages listed in Table 3-5.

Table 3-5. HP 53508/518/52B Error Messages

Error 1 HP-IE interface not installed
Error 2 Internal HP-IB interface error
Error 3 Input number out of range
Error 4 HP-IB command syntax error

3-157. Error Display Examples

ERROR 1: }{P"IB r\#BT II“\# : EHWEH

ERROR 2: -’ Eﬁﬁﬂ,‘?
ERROR 3: 4 ERROR
ERROR 4: Y ERROF

3-158. Numbered errors may be cleared by pressing the front panel RESET/LOCAL key,
switching the counter to STBY then back to ON, or over the HP-IB using the device dependent
commands “RESET", “CLR" 'or “INIT”, or the device independent commands “DCL" or “5DC".

3-159. Overflow Warning

3-160. If an entered offset or scale value combined with the input frequency causes an overflow
in the microprocessor’s calculated results, the counter will display:

MATH OVERFLOW

3.161.  An “OVERFLOW" warning is cleared by removing the cause: changing the offset or scale
value, or lowering the input frequency.
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3-162. OPERATING PROCEDURES
3-163. Introduction

3-164. The following paragraphs provide detailed operating information and instructional
procedures for each major functional mode of the HP 5350B/51B/52B. Within each specific
measurement mode, a considerable amount of flexibility is present for both the type of input
signal and measurement technique. These operating guidelines should assist in making the most
useful and accurate measurements possible.

3-165. For further information on operating the HP 53508/51B/528, refer to the following
paragraphs in this section:

a. Overall description of the performance capabilities and functions of the HP 53508/518/52B,
paragraph 3-4, Operating Characteristics.

Detailed description of the operation and function of each front panel key,and of the front
panel display and annunciators, paragraph 3-64, Front Panel Features.

Detailed description of the operation and function of each rear panel control and
connector, paragraph 3-116, Rear Panel Features.

3-166. The operating procedures have been organized into the following categories for ease of
reference:

Measurement Modes, paragraph 3-175.
Measurement Modifiers, paragraph 3-183.
Math Functions, paragraph 3-192.
HP-1B, paragraph 3-200.
e. Diagnostic Functions (including Auxiliary Functions}, paragraph 3-204.

3-167. Each operating procedure shows the key (or key sequence, a3 necessary) to he pressedto
perform the desired function, and the resultant display. A brief description of the effect of each
function is given, and the allowable range for any parameter values are described, if applicable.
The Power-up default conditions for each function are also given, with the term ‘‘Power-up’
referring to connecting ac power to the instrument and then turning it on, as distinct from
“Standby”, which assumes that ac power is continuously connected.

3.168. If the POWER switch is turned from ON to $TBY, and then back to ON, the counter will
retain the setup conditions which were active before the POWER switch was toggled. The only
exceptions 1o this are the HP-IB interface, which is cleared, and the diagnostic mode, which will
default to its power-up conditions: DIAG 1, OFF. Refer to Table 3-2 for a list of all Power-up
default and Standby conditions.

3-169. Most of the procedures include an example of a typical display for the operation being
described. Some multi-key procedures show examples of displays that will occur at certain points
in the indicated key sequence. The actual contents of each function display will depend on the
function in progress, and on the frequency being measured.
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3-170. The HP 5350B/51B/52B has four basic measurement modes:

Automatic {INPUT 1, 500 MHz-MAX GHz)
Manual (INPLT 1, 500 MHz-MAX GHz)

Low Frequency 500 (INPUT 2, 10 MHz-525 MHz)
Low Frequency TMQ (INPUT 2, 10 Hz-80 MHz)

NOTE

20 GHz (5350B)
26.5 GHz (5351B)
40 GHz (53528)

3-171. When first powered-up, the instrument comes on in the Auto mode, If the counter is
turned on from Standby, the measurement mode will be whatever was previously set. To change
to any other measurement mode, press the corresponding key. Pressing the key for the currently
selected mode will have no effect.

3-172. Using certain functions, such as Offset or Scale, may involve the entry of numeric data
using the Function/Data keys. Other functions allow selection of their parameter values from a
specific range using the INC {increment) and DEC (decrement) keys, such as Sample Rate and
Resolution. Still other functions simply toggle, such as the Smooth function. If the user should
attempt to enter the incorrect type of data as afunction parameter value, the counter will display
one of the following messages to indicate the type of data entry required:

PLEASE USE RRROW KEYS

i 1T MY TY Wi v
PLEHDE Sk DILDIT KEVS
3-173. If data entry is attempted for a toggle function, the counter will display:

TOGGLE FUNCTION ONLY

il
Via
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OPERATING PROCEDURES

m /N 3-17a. PRELIMINARY PROCEDURES

1. On rear panel:

a. Check to see that the ic power module has the proper fuse installed: 1.0A time delay
(slow-blow) for 100/120-volt aperation, 0.5A time-delay (slow-blow) for 220/240- volt
operation. Check that the position of the pc line voltage selector card is set for the
correct voltage. (Refer to paragraph 2-5, Preparation for Use, and to associated
warnings and cautions in Section Il of this manual for detailed instructions,)

For remote aperation, refer to paragraph 3-225 for an explanation of HP-IB
programming, and Table 3-8 for information on setting the HP-1B address switch on
the rear panel.

Insert the three-conductor power cable (W1) into the ac power module of the HP
5350B/51B/52B, and insert the mains plug of the power cable into a power otitlet
equipped with a protective earth ground.

2. On front panel:

a. With the POWER switch set to STBY, the red LED next to the POWER switch should light
when ac power is applied.

b. Set the POWER switch to ON; the red LED should go out.

Do not exceed +25 dBm (peak) input power {or +4V dc) at the
INPUT 1 connector (500 MHz-MAX GHz). Damage to the internal
sampler may occur.

An overload indication may appear on the front panel display
under high input signal conditions. A power meter or similar
device must be used to ensure that the input signal level does not
exceed INPUT 1 speciiications. DO NOT DEPEND ON THE
OVERLOAD INDICATION FOR THIS PURPOSE.

g CAUTION

The INPUT 2 BNC connector (10 Hz-525 MHz) is fuse-protected
from input levels which exceed the specified damage level of
5.5V rms {+28 dBm).

Connect input signal to the appropriate input connector according to the frequency
requirements (INPUT 1 N-type connector for 500 MHz-20 GHz [ APC 3.5 connector for 500
MHz-26.5 GHz and 500 MHz-40 GHz], INPUT 2 BNC-type connector for 10 Hz-525 MHz.)

For input signals connected to the INPUT 2 (BNC) connector, press the 500 or the T™M{} front
panel key as required. Pressing one of the INPUT 2 keys disables the INPUT 1 circuitry.

Refer to the following paragraphs for details on setting the sample rate, resolution, and
other measurement modifiers and functions.
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3-175. MEASUREMENT MODES
3-176. Power-up Default Values:

Auto =- ON
Manual - OFF
Manual CF - 1GHz
Low Frequency, 500} - OFF
Low Frequency, 1M - OFF

3-177. Automatic Measurement Mode (AUTO):

Example: Automatic measurement of 1,000 000 000 GHz,

AUt | GHz | MHz ' Khiz ] Hz
D i TAFATA T(TACATA  TAIACA
oA VY ey

(AUTO annunciator goes on)

Effect;: Turns ON Automatic Measurement Mode (INPUT 1, 500 MHz-MAX GHz). To exit
this mode, press one of the other measurement mode keys; pressing the AUTO key a second
time has no effect. The instrument powers-up in this mode.

Parameter Value Range: ON function only.

3-178. Manual Measurement Mode (MANUAL):

Example: Turn on Manual Mode, Manual CF set to last Aute measurement of 1.200 G600 000
CHz.

l kHz ' Hz '
I TACACA VFATATA l\dﬂl\ll IHI
YISy RSy PrarieriL,

(displays new CF momentarily, then returns to measurement display; MAN annunciator
goes on)

Eifect: Turns ON Manual Measurement Mode {INPUT 1, 500 MHz-MAX GHz), and sets
Manual Center Frequency (CF) to value of last Auto measurement. To exit this mode, press

one of the other measurement mode keys; pressing the MANUAL key a second time has no
effect.

Parameter Value Range: Last Auto measurement value must be within 500 MHz-33 GHz
(500 MH2-43 GHz, 53528]. If last Auto measurement is invalid, the Manual CF remains at the
previous setting.
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3-179. Set Manual Center Frequency:

Example: Set Manual CF to 12.3 GHz.

SET/ ENTER

e OACOEOEO @O @
|

| GHz | MHz I

h NIy
Do e ik MANLAL
SET / ENTER

)

GHz Mz ! kHz | Hz

I
! TIACA CACATA  CACATA  MEIA G T
Do 1| S e R e MAMNLIFL

(displays new CF momentarily, then returns to measurement display; MAN annunciator
gaes on)

Effect: Sets Manual Center Frequency, turns ON Manual Measurement Mode (INPUT 1,
500 MHz-MAX GHz). Instrument begins to count using new Center Frequency. To exit this
mode, press one of the other measurement mode keys.

Parameter Value Range: 500 MHz-33 GHz [500 MHz-43 GHz, 5352B]. If no Manual CF value
is entered, the CF remains the last entered value, or defaults to 1 GHz. The CF must be no

more than 20 MHz from the frequency to be measured (within 3 MHz for frequencies below
1 GHz).

3-180. Set Manual Center Frequency to Last Measured Frequency:

Example: Set Manual CF to last measured frequency of 850 MHz.

EET / ENTER MANUAL

e () @) @)

: |
nCIND
¢t MANUFL
SET/ ENTER

Press: :] inew CF entered, counter begins manual measurement)

Effect: Sets Manual CF to value of last measurement, and turns ON Manual Measurement
Mode (INPUT 1, 500 MHz-MAX GHz}. Instrument begins to count using new Center
Frequency. To exit this mode, press one of the other measurement mode keys.

Parameter Value Range: Last measurement value must be within 500 MHz-33 GHz [500
MHz-43 GHz, 5352B]. If last measurement is invalid, the Manual CF will remain at the
previous setting.
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3-181. Low Frequency, 50} Measurement Mode:

Example: Measure 325.000 000 MHz,

500

Press: D

| HMHz
o Do e
3%
(500) annunciator goes on)

Effect: Turns ON Low Frequency, 5002 Measurement Mode (INPUT 2, 10 MHz-525 MHz). To
exit this mode, press one of the other measurement mode keys; pressing the 500 key a
second time has no effect.

Parameter Value Range: ONM function only,

3-182. Low Frequency, TM(l Measurement Mode:

Example: Measure 50.000 kHz.

1 Mi2

l GHz kHz f Hz l

A FACATA
5!!...! LAY ANA

(TM{} annunciator goes on)
Effect: Turns ON Low Frequency, 1M measurement Mode (INPUT 2, 10 Hz-80 MHz). To
exit this mode, press one of the other measurement mode keys; pressing the 1M key a
second time has no effect.

Parameter Value Range: ON function only.
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3-183. MEASUREMENT MODIFIERS
3-184. Power-up Default Values:

Resolution - 1Hz

High Resolution QFF

Sample Rate FAST

Trigger Mot Applicable
FM Rate/Track MORMAL

3-185. Resolution:
Example: Display current resolution of 10 kHz, for measurement of 50.00 MHz.

Press: 4 BESOLUTION mp

)

E] I +H I ke Hz
(A TAfrAara i l%
AT A ) AN AR A

he |
¥y PESOL

(displays current resolution)

Mriz ' kHz l |
Sl vox
{measurement at 10 kHz resolution}
Efect: Displays current resolution setting as long as RESOLUTION key is held down.
Parameter value range: Display function,
Note: When a group of three digits in the display is suppressed due to the resolution

setting, all three digits are blanked. If only one or two digits in a three digit group are
suppressed, the suppressed digits are replaced with asterisks ¥ .
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3-186. Set Resolution:

Example: Change resolution from 1 Hz to 1 MHz. Counter is assumed to be measuring
1.234567830 GHz.

SET/ ENTER 48 BRESOLUTION g

) )

] Mz ¢ ' Kz l

Hz
MAlrAMA  ACAGA  TAGA
UANANS N A Y AL A, A A

o
o

3
3

(displays current resolution setting)

(press key 6 times, or hold key down)

iH
pX

ool
e
"
¥ X
FEEES T
EEE OMEN

=

E3 B3 E3
EX B3 E3
- B3 E3J
A
==

I I gy I P O By
=

-
e e

=S
=

=

CATA
(AL
A
(AEA
FArA
LA
CArHA
LA NN
A
LA A
CATA
EVEL)

g
M
e e e

LA LA

SET /ENTER

|
235

(begins counting with 1 MHz resolution)
Eifect: Sets the resolution for INPUT 1 or INPUT 2 measurements.

Parameter Value Range: 1 Hz to 1 MHz, in decade steps.
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3-187. High Resolution:

Example: Turn on High Resolution while making a 1M (INPUT 2) measurement of 5 000
000.000 Hz, then turn High Resclution off,

HIGH RESOL
v il Ty
() HIGH FELOL DN
(displays message momentarily; HIGH RESOL annunciator goes on)

MHz I kHz l Hz |

AT A
G OO0 Va0 Ox*

(measurernent with High Resolution in effect)

HIGH 8BRS

) HIGH RESDL OHF
(displays message momentarily; HIGH RESOL annunciator goes off}

Effect: Turns High Resolution function ON and OFF. Displays “HIGH RESOL ON" (or off}
message as long as HIGH RESOL key is held down. The high resolution measurement begins
{or stops) as saon as the key is released.

Parameter Value Range: Toggle function only.

Note: The High Resolution function can only be applied to INPUT 2, 1M{} impedance
measurements (10 Hz-80 MHz), in which case it takes precedence over the current

resolution setting. The Smooth function takes precedence over the High Resolution
function.

The higher resolution obtained using this function depends on the input frequency, as
shown in Table 3-6 (where Fin = input frequency to INPUT 2.

Table 3-6. High Resolution Displays

Frequency Range Resolution Display Example

I ChHz I MH,

80 MHz = Fip = 10 MHz fS

L B3
3 F

L B3
L1 E3 C3 B3

10 MHz = Fin = 1 MHz

1 MHz = Fin = 0.1 MHz

£3 G3 E3 C3
£3 Ga E3 EX7
f2 £33 $3 T3
C3 B3 Cd
Ex B3 e
Fl xe 3%

0.1 MHz = Fin =10 Hz
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3-188. Sample Rate:
Example: Display sample rate setting of 1.0 seconds.

4 SAMPLE RATE mp

)

HOL D ¥ -FRE

Effect: Display current sample rate setting as long as SAMPLE RATE key is held down.

Parameter Value Range: Display function.

Note: The Sample Rate function sets the dead time hetween measurements. Total
measurement time, or repetition rate, is affected by the measurement mode and other
functions, as well as the input frequency.




HP 5350B/5351B/5352B
Operation and Programming

OPERATING PROCEDURES

3-189. Set Sample Rate:

Example: Change sample rate from FAST to HOLD,

SET / ENTER 4 SAMPLE RATE s

Press: @ D
HUL_‘I" = = e e e e ;-FHST

(displays current sample rate)

SMOQTH
DEC .
C] (press key 7 times, or hold key down)

HOL I

- ww ww

(HOLD annunciator goes on)

no measurement until triggered)

Effect: Sets sample rate for INPUT 1 and INPUT 2 measurements.

Parameter Value Range: Fast, 0.5 seconds, 1.0 seconds, 1.5 seconds, 3.0 seconds, 5.0
seconds, 10,0 seconds, Hold.
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3-190. Trigger:

Example: Trigger and hold a measurement of 25.000 000 MHz.

i TN
HOL BING - -

(sample rate set to “HOLD”, first measurement not yet triggered)

IRIGGER

)

MHz i Hz I He l

- AT AT
A5 B A0

(measurement taken and held, “HOLD” annunciator remains on)
Effect: If sample rate is set to Hold, triggers a measurement.

Parameter Value Range: None.

3-191. Set FM Rate/Track:

FM RATE/TRACK
. N A i
Press: D L F, (R E
(displays message momentarily, then returns to measurement display;
LOW annunciator on, FM NORM and TRACK annunciators off)

FM AATE/TRAGK

press: () FOST ACD, TRACH

(displays message momentarily, then returns to measurement display;
TRACK annunciator on, FM NORM and LOW annunciators off)

FM RATE/TRACK
: Y igiwl Y] - A i,
Press: () NORMAL M RHRTE
(displays message momentarily, then returns to measurement display;
FM NORM annunciator on, LOW and TRACK annunciators off)

Effect: Sets FM Rate/Track function to Low Rate, Track, or Normal Rate.
Parameter Value Range: Three-way toggle function,

Note: This function applies only to measurements in Auto mode (INPUT 1, 500 MHz-MAX
GHz).
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m 3-192, MATH FUNCTIONS
3-193. Power-up Default Values:
Offset - OFF, 0 Mz
Scale - QFF, 1.000
Smooth - OFF

3-194. Ofiset:

Example: Turn on Offset function to apply current offset value of =50 MHz to measuremant
of 200 MHz.

QFFSET

-

l MRz , ke | Hax

LR TARAMA TAMAIA FIC ST
WA D B OFF SR

{displays current offset momentarily; OFFSET annunciator goes on}

[ I MHE l kHe I Hz |

(CorR CAGArA  CAVATA
() A R A A A AN A A

(200 MHz measurement with ~50 MHz offset applied)
Effect: Turns Offset function ON and OFF. When turned ON, current offset is displayed.
When key is released, display shows the sum of the current measurement plus the offset.
Press the key a second time to turn the Offset function back to OFF.

Parameter Value Range: Toggle function.




HP 5350B/5351B/5351B
Operation and Programming

OPERATING PROCEDURES

3-195. Set Offset Frequency

Example: Change offset value from 1.619 GHz to -35.5 MHz, and apply offset to 600 MHz
measurement.

SET/ ENTER QFESET

)

| I MHz I hWHz l Hz I
I L N R D S o )

(displays current offset value)

ICJ l(:) gg uu
GHz z I kil ' Hz

45 5 i f

SET/ ENTER

)

MHz | kHz Hz

A AR
- 495 SA0 B

(displays new offset momentarily,
then measurement begins with offset applied;
OFFSET annunciator goes on)

MHz | W Hat l Hz
i A
LR S0 a0y

(600 MHz measurement with -35.5 MHz offset applied)

Efiect: Sets Offset value, and turns ON the Offset function, To turn OFF the Offset function,
press the QFFSET key again.

Parameter Value Rangé: 0 Hz to £999.9999999%9 GHz.

Note: When entering an offset value, the sign may be changed at any point in the key
sequence using the sign (£) key,
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@ 3-196. Set Offset Value to Last Frequency:

Example: Change offset from current value of —35.5 MHz to negated last measurement
value of 200.000 000 MHz.

SET / ENTER QFFSET

] G her | Mt o Hz
- =T AR T T
- 35 L0 Aan OFFSES

(displays current offset)

| Hz |

f LGT
e G

I GHz I MHz | kiHz I Hz |
ix Eoll wilhl
% R 5 X B D X B ST ST

(displays negated value of last measurement)

SET/ ENTER

.

] a F Hz

i
(A

(displays measurement with offset applied; OFFSET annunciator goes on}

Effect: Sets Offset value to last measured frequency, and turns ON the Offset function. To
turn QFF the Offset function, press the QFFSET key again.

Parameter Value Range: Last measured frequency must be within 0 Hz to +999.599933999
CHz,
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3-197. Scale:

Example: Apply current scale factor of 1.5 to 600 MH2z measurement,

ECALE

-

| | w
iy SCHLE

(displays current scale factor)

MHz I kHz l Hz

CALA TAVATA  TAVATA
) A B A A ) VA R ) N} A

{measurement with scale factor applied; SCALE annunciator goes on)
Effect: Turns Scale function ON and OFF. When turned ON, current scale factor is
displayed. When key is released, display shows product of the current input signal

measurement muftiplied by the scale factor.

Parameter Value Range: Toggle function,
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m 3-198. Set Scale Value:

Example: Change scale from 1.5 to -0.001 for 600 MHz measurement.

SET / ENTER

- C JEOEOETOEOED
| | !

I Gz

MHx I Hz

SET 7 ENTER

ann

' I kHz I Hz |
AR CATAA
IS ey

{measurement with scale factor applied; SCALE annunciator goes on)

Effect: Sets scale value, and turns ON the Scale function. To turn the Scale function OFF,
press the SCALE key again.

Parameter Value Range: +0.0007 to £9999 (except 0; if 0is entered, scale value defaults to
+13.

Note: When entering a scale factor, the sign may be changed at any point in the key
sequence using the sign (%) key.

3-199. Smooth:

SMOQTH

Press: Q {SMOOTH annunciator goes on)

Efiect: Turns Smooth function ON or OFF. Input frequency is averaged, and unstable digits
in the display are masked with asterisks or with blanks, similar to Resolution display.

Parameter Value Range: Toggle function only.
Note: The number of masked digits in a Smooth display will vary continuously, depending

on the stability of the source. Refer to the Resolution procedure for examples of the various
possible Smooth displays.
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3-200. HP-IB
3-201. Power-up Default Values:
HP-IB Address — HP-IB rear panel switch setting (A1151)
NOTE
The rear panel switch is read only after completion of all power-
up self tests. The HP-1B address will be 00 until all power-up tests

are completed and HP-IB initialization has occurred.

3-202. HP-1B Address:

Example: Display current HP-1B address of 14,

HP-Ig ADDRESS

Press: CJ

4 HH-I3

Effect: Displays current HP-1B address momentarily, then returns to measurement display.

Parameter Value Range: Display function.

Note: If the current instrument address is “317, the display is:

{TALK annunciator on)
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m 3-203. Set HP-IB Address:

Example: Change HP-IB address from 14 to 27.

SEY/ ENTER HP-18 ADDRESS

e () () @O @
27 HP-13

RET / ENTER

D (new address entered, counter returns to measurement display)

Effect: Sets HP-IB address. This address will be saved if the counter is switched to STBY If ac
power is removed from the instrument, and then reapplied, the HP-1B address will be
determined by the switch settings of the rear panel HP-1B address switch (A1151) after all
power-up self tests are completed. Mo exit procedure is required for this mode, as the
counter will automatically return to its previous status after the HP-IB address has been
entered.

Parameter Value Range: 0 to 30 (31 = TALK ONLY).

Mote: Be sure that the instrument address is not set to the same address as that of the
controller. Typical HP controllers use address “21”" as a preset address, thus the use of
address “21" as the HP 5350B/51B/52B address code should be avoided.

When the HP-1B address is set to 31, the interface addresses itself to TALK, and will
continuously handshake measurements over the bus. To escape the TALK ONLY made, the
user must change the address and cycle the POWER switch.
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3-204. DIAGNOSTIC FUNCTIONS
3-205. Power-up Default Values:
Diagnostics - DIAG T, OFF
3-206. When using the diagnostic functions, many different types of messages are possible. In
the following paragraphs, only PASS messages are shown, Refer to Section VIII, Service, for

descriptions of the various FAIL messages.

3-207. Most diagnostic functions can be exited by pressing the DIAGNOSTICS key or the
RESET/LOCAL key. However, certain diagnostics require special exit procedures, as described in
paragraph 3-212,

3-208. Self Check:

SELF CGHECHK

)

[l L. TArara rA Lol il T
HHSS 2% 000 Jaxx SELF
(displays Pass or Fail message)

Eifect: Turns ON Self Check routine. If Self Check passes, the pass message will be displayed
briefly, and then the counter returns automatically to its previous measurement mode.
However, if Self Check fails, the RESET/LOCAL key must be pressed to bypass any failures,
and to exit the Self Check function.
Parameter Value Range: MNone.

3-209. Diagnostics:

Example: Turn ON current Diagnostic function {Diag 20 Low Frequency 500 Verification: 35
MHz).

4u DIAGNOSTICS mp

e [ )

PASS 35 200 DEx A2

(displays Pass or Fail message)
Effect: Turns current diagnostic functionr ON or OFF,
Parameter Value Range: Toggle function.
Note: Diag 97 (IF 175 MHz Filter Adjust), Diag 98 (Keyboard Lockout), and Diag 99 (Display
Lockout) cannot be entered by pressing the DIAGNOSTICS key. The diagnostic number is

not retained by the counter after one of these diagnostics has been exited; instead, the U
diagnostic number autormatically defaults to 1.
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OPERATING PROCEDURES

3-210. Set Diagnostic Number:

Example: Change Diagnostic number from 1 (Self Test) to 60 (IF Verification: 35 MHz;
Disable INPUT 1 and IF}, and turn Diagnostic function ON.

SET/ENTER  #4m QIAGNOSTICS g

e () () @O @

5

SET 7 ENTER

)

FHSS 4% U0 %% Rbh 0 BY
(displays Pass or Fail message)

Eifect: Sets diagnostic test number and turns ON diagnostic mode.

Parameter Value Range: 1to 99. If an invalid diagnostic number is entered, the counter will
display a “NOT AVAILABLE"” message.

3-211, Move to Next Diagnostic:

Example: Change Diagnostic number from 30 (MRC Channel A Verification; 10 MHz
Timebase)} to 32 (Interpolator Check).

SET / ENTER 4= DIAGNOSTICS wp SET/ ENTER

O OEOED CO

HHS S INTERPOL A2 0 32

{Counter displays Pass or Fail message)

Effect: Sets diagnostic function number to next higher or lower number, and proceeds to
execute that test.

Parameter Value Range: 1 to 96. If the user increments or decrements to an invalid
diagnostic number, the counter will display a‘“NOT AVAILABLE" message until the user has
moved to a valid number. (Note that Diag 97, Diag 98, and Diag 99 cannot be enabled using
the arrow keys.)
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OPERATING PROCEDURES

3-212, Special Diagnostic Exit Procedures

3-213. Most diagnostic functions can be exited by pressing the DIAGNQSTICS key or the
RESET/LOCAL key. Some diagnostics require special exit procedures, as foliows:

a.

To exit from a Diag 1 failure, press the DIAGNOSTICS key; pressing the RESET/LOCAL key
will only scroil through the tests.

To exit Diag 51 (LO Synthesizer Verification - User-Entered Frequency) or Diag 70
(Keyboard Test), press the RESET/LOCAL key; the DIAGNOSTICS, INCREMENT, and
DECREMENT keys cannot be used to exit,

The only way to exit from Diag 97 {IF 175 MHz Filter Adjust) is to switch the counter to STBY,
When the counter is powered-up again, the Diagnostic number defaults to 1.

The only way to exit Diag 98 (Keyboard Lockout), and Diag 99 (Dispiay Lockout) is by
entering a special key sequence (7, 4, 0, RESET/LOCAL), or by removing ac power to the
instrument. After exiting Diag 98 or 99, the diagnostic number defaults to 1.

When pressing the special key sequence to exit Diag 98 or 99, the operator should allow a
short amount of time (about 110 2 seconds) to elapse between sach kay press. Pressing the
keys too quickly prevents the counter from responding properly to each key in the
sequence, causing the counter to remain in the diagnostic mode,
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3-214. AUXILIARY FUNCTIONS

3-215. Eight of the front panel diagnostics, Diag 2 through 9, are referred to as auxiliary
functions, When an auxiliary function is activated, the counter continues to carry out & normal
measurement cycle, but does not display the measured input frequency. Instead, each auxiliary
function causes the counter to display a particular measurement parameter used to compute the
measured input frequency. The following paragraphs contain brief descriptions of the auxiliary
functions. Unless otherwise noted, a given auxiliary function will display a measurement
parameter for either an INPUT 1 or INPUT 2 measurement,

3-216.  The auxiliary functions are selected using the Diagnostic Function operating procedures
beginning at paragraph 3-209. When the counter is in the auxiliary function maode, it does not
display a pass or fail message, but displays only the measurement parameter. The contents of each
auxiliary function display depend on the particular parameter involved. During any auxiliary
function display, an overload condition, if present, will be indicated by the letters “OVID”
replacing a portion of the display. Refer to Section VIII, Service, for detailed descriptions of all
diagnostics, including auxiliary functions, and for information on the various measurement
parameters displayed.

3-217. Display IF

Dig 2 L I W aaE 138 MY

Fffect: The counter will display the value of the IF, showing one digit greater than the
chosen resolution {twe digits for 1Hz). The chosen resolution and sample rate will affect the
display, and also the Smooth function, if enabled, The IF will be displayed only when the
counter is set to INPUT 1; when set to INPUT 2, the counter will display the low frequency
measurement,

3-218. Display MRC E & T Register Contents

oag3 - A IHTIE T 223393770

Effect: The counter will display the contents of the MRC Events (E) and Time (T) registers,
including overflow. Tha chosen resolution will affect the contents of the Time register (gate
time), but the selected sample rate will not affect register contents. Math functions, if
enabled, also have no effect. The T register portion of the display includes the fraction (in
decimal form) calculated from the interpolator data.

3-219. Display LO (Synthesizer) Frequency
oisg4: L {§  ALuld MHZ DIAGL M

Effect: Displays the current value of the LO frequency. In Auto mode, the 1O value is
displayed only when a measurement is in progress, not during signal acquisition or LO
sweep. In Manual mode, the display of the LO value will be stable. If the counter is switched
to INPUT 2, the last LO value from either of the INPUT 1 modes (Auto or Manual) will
appear.
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3.220. Display Harmonic Number (integer) and Sideband

Diag5:  HFFM o LSF 0 DIIHG U5

Effect: Displays the value of the harmanic number (N}, along with the sideband location of
the input frequency (USB = upper sideband, L$B = lower sideband) with respectto N+ LO. If
the instrument is in Auto or Manual mode, the display will only change when a new
harmonic number has been determined. In INPUT 2, the harmonic number will be 0, and
“USB"” will be displayed.

3-221. Display Harmonic Number (fraction) and Sideband

owge: HARM 299  LSHE  IIRD U

Effect: Displays the value of the harmonic number (N) to .01 accuracy, along with the
sideband information (refer to Diag 5 description), When the counter is in Manual mode,
the fractional value of N will be the sarme as the integer value. This auxiliary function can be
used to see if FM on the input signal is affecting the measurement.

3-222. Display Interpolator Short Calibration

pg7  SH L AL ioh 2SS IIRG 20

Effect: The Interpolator Start and Stop counts are displayed for the short MRC calibration
made, The Start and Stop values should be within & 20 counts of €ach other, with a typical
calibration count falling in the approximate range of 100-130. The Short calibration values
should always be less than the values displayed by Diag 8 (Interpolator Long Calibration).

3-223. Display Interpolator Long Calibration
, - -
ongs: L ONDG CHL ZJBH 387 LIRG o

Effect: The Interpolator Start and Stop counts are displayed for the long MRC calibration
mode. The Start and Stop values should be within £20 counts of each other, with a typical
calibration count falling in the approximate range of 290-310. The long calibration values
should always be greater than the values displayed by Diag 7 (Interpolator Short
Calibration).

3-224. Display Interpolator Measurement
Diag 9: :"#EHS EL'{E E I‘B ﬁiﬁﬁ Eg

Effect: The Interpolator Start and Stop counts are displayed for the current measurement.
The Start value (the three digits to the left) should fall within the range of the Start values
displayed by the Short Calibration (Diag 7) and Long Calibration (Diag 8) functions
described above, Similarly, the Stop value (the three digits to the right) should fall within the
range of the Stop values displayed by Diag 7 and Diag 8.
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3.225. REMOTE PROGRAMMING VIA THE HP-1B.

3-226. Introduction

3.227. The HP 5350B/51B/528 Microwave Frequency Counter is compatible with the Hewlett-
Packard Interface Bus (HP-IB). The HP-IB interface is installed as standard equipment and allows
the instrument to respond to remote control instructions and output measurement data via the
HP-1B. At the simplest level, the HP 53508/51B/52B can output data in the “talk only” mode to
another device, such as a printer. In more sophisticated systems, a computing controller can
remotely program the counter to perform a specific type of measurement, trigger the
measurement, and collect the results.

NOTE

HP-1B is Hewlett-Packard’s implementation of IEEE 5td. 468-1978,
“standard Digital Interface for Programming Instrumentation”,

3-228. To remotely program the counter, the operator must be familiar with the selected
controller, the configured interface, and the local operation and functional capabilities of the HP
5350B/51B/52B. Typical controllers for the HP-1B are the 9825A/B, 9826A, 9835A, 9836A, 9816A,
9845A, or HP-85, The following manuals should provide useful background information:

Hewlett-Packard 85 Owner’s Manual and Programming Guide
Hewlett-Packard 85 Advanced Programming ROM Owner’s Manual
Hewlett-Packard 9825A Operating and Programming Reference Manual
Hewlett-Packard 9825A 1/0 Control Reference Manual
Hewlett-Packard 9825B Manual Kit

Hewlett-Packard 9826A BASIC Manual Set

Hewlett-Packard 9835A/B Qperating and Programming Manual
Hewlett-Packard 9845A Operating and Programming Guide
Condensed Description of the Hewlett-Packard Interface Bus
Tutorial Description of the Hewlett-Packard Interface Bus
Hewlett-Packard Series 200 Basic Interfacing Techniques

3-229. HP-IB Description

3-230. The Hewlett-Packard Interface Bus (HP-IB) is a high speed parallel interface bus. All
devices on the bus are capable of being addressed at one time. However, only one device may
respond at a time. The controller is used to command a specific device to respond, and maintain
the flow of data and interface functions.

3-231. The HP-1B system uses a party-line structure (devices share signal lines). A maximurm of 15
devices may be connected in an HP-IB system, in virtually any configuration desired. There must
be an uninterrupted path to every device operating on the bus, Sixteen signal lines and eight
control lines are used to interconnect devices in parallel arrangement and maintain an orderly
flow of device and interface related information.
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" 3-232. Interface System Terms

3-233. The following paragraphs define terms and concepts used to describe HP-IB system
operations.

a. Address: Each device on the interface is assigned an address. The address is used to specify
which device will receive information or send information.

Byte: A byte is a unit of information consisting of e¢ight binary digits called bits.
Device: Any instrument or unit that is HP-IB compatible is called a device.

Device Independent Command: A command predefined by the interface standard to have
a specified bit pattern and resulting action,

Device Dependent Command: A command that is specific to a particular instrument or
family of instruments, which is not predefined by the interface standard. Device dependent
commands are usually sent as ASCII strings of characters.

Polling: Polling is a process typically used by a controller to [ocate a device that requires
service from the controller. There are two types of polling, Serial Poll and Paratlel Poll:

1. Serial Poll: When the controller executes a serial poll, the addressed device sends one
byte of operational information called a status byte. If more than one device on the
interface is capable of requesting service, each device on the interface must be polled
until the device that requested service is located. :

2. Parallel Poll: The HP 5350B/518/52B does not have parallel poll capability.
3-234. Major Interface Functions

3-235. Each device on the interface may have one or more of the following major device
capabilities: Controller, Talker, or Listener. The controller has the responsibility of controlling
interface activity, and must be equipped with the proper interface module. Controllers transmit
all device independent commands 1o other devices in the interface and usually have Talker and
Listener capabilities. Only one device on the interface may be the active controller at any one
time. The HP 5350B/51B/52B Counter has no controller capabilities,

3-236. Talkers are devices that have the ability to send data or device dependent commands
through the interface, Note that a talker will not actually send data or information until the
appropriate command is sent by the controller, The HP 5350B/51B/528 Counter has Talker
capabilities. When the counter is talking on the interface, or is addressed to talk, the TLK
annunciator will turn on, In special situations, a device may be classified as a Talk Only device, and
send information to Listen Only devices. Such a system has no controller. For example, the
counter can be configured to TALK ONLY and send measurement results to a printer by setting the
HP 53508B/51B/52B HP-1B address to 31,
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3-237. Listeners are devices with capability 1o receive information over the interface. When the
counter is listening, or addressed to listen, the LSN annunciator turns on. Listeners must also be
enabled by the controller to receive data or information,

3-238.

Interface Capabilities

3-239. The capabilities of a device connected to the bus are specified by its interface functions.
These functions provide the means for a device to receive, process, and send messages over the
bus. Table 3-7 lists the HP-IB interface functions defined by the 1EEE 488-1978 standard, including
the name, mnemonic, and a brief description. A subset identifier (the interface function
mnemonic followed by a number) indicates the specific HP-1B interface function capabilities of a
particular instrument. The specificinterface capabilities of the HP 5350B/51B/52B are also listed in
Table 3-7, including the complete subset identifiers.

Table 3-7. HP 53508/53518/53528 HP-IB Interface Function Capabilities

Name and
Mnemonic

Description

Subset
Identifier

Description

Source
Handshake
(SH)

Capability to properly
translate a mutltiline
message.

5H1

The 5350B/51B/52B can
generate messages,

Acceptor
Handshake
(AH)

Capability to guarantee
proper reception of
remate multiline
messages.

The 5350B/51B/528 can
interpret received messages.

Talker
(1)

Capability to transmit
data over the bus when
addressed.

The 5350B/51B/52B can func-
tion as a talker. In addition, it
can operate as a Talk Only
instrument and will respond
to serial poll, It will unlisten
if addressed as a talker.

Extended
Talker (TE)

Talker capability with
address extensian.

The 5350B/51B/528 cannot
function as an extended talker,

Listener
(L)

Capability to receive data
over the bus when
addressed.

The 5350B/51B/52B can func-
tion as a listener, In addition,
it will untalk if addressed as
a listener.

Extended
Listener
(LE)

Listener capability with
address extension.

The 5350B/51B/52B cannot
function as an extended
listener.

Service
Request
(5R)

Capability permitting a
device to asynchronously
request service from the
controller,

The 5350B/51B/528 can
generate a service reguest.
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Table 3-7. HP 5350B/5351B/53528 HP-1B Interface Function Capabilities (Continued)

Name and
Mnemonic

Description

Subset
Identifier

Description

Remote/
Local
(RL)

Capability to select between
two sources of input infor-
mation: local (front panel)
controls) and remote (input
information from the bus.)

RL1

The 5350B/51B/52B can
operate both in remote and
local modes. In addition, it
can respond to local lockout.

Parallel
Poll
(PP}

Provides capability for a
device to uniguely iden-

tify itself if it requires ser-
vice and the controller is
requesting a response.

This capability differs from
service request in that it
requires a commitment of
the controller to periodically
conduct a parallel poll.

The 5350B/51B/528 does not
support parallel poll.

Device
Clear
{DC)

This function allows a
device to be initialized
to a predefined state,

The 5350B/51B/528 supports
both the Device Clear (DCL)
and Selected Device Clear
(SDC) commands.

Device
Trigger
(DT)

This function permits a
device to have its basic
operation initiated by
the talker on the bus.

The 5350B/51B/52B can be
remotely triggered.

Controller
(C)

This function permits a
device to send addresses,
universal commands, and
addressed commands to
other devices on the
HP-1B. {t may also include
the ahility to conduct poll-
ing to determine devices
requiring service.

The 5350B/51B/52B cannot
function as a controller.

Drivers
(E)

This code describes
type of electrical drivers
used in a device.

The 5350B/51B/52B uses
open-collector drivers.
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3-240, Nearly all controls on the counter can be programmed remotely, and data from the
measurements can be sent to the controller through the HP-|B. The HP 5350B/51B/52B operates
as both a talker and a listener, as described in Table 3-7. The counter’s output format is the same
regardless of the mode (Talk Only/Addressable). The following paragraphs describe the basic
programming capability of the HP 5350B/51B/52B Microwave Counter.

TALK: The 5350B/51B/52B can be addressed to TALK by a controller or by
entering the TALK QNLY address, 31. When addressed as a Talker, the
counter will send data to other devices on the bus. This data may be the
result of a measurement, error messages, diagnostic results, etc,

LISTEN: When addressed as a Listener, the instrument will accept any number of
commands from a controller on the bus, These commands are used to
program the instrument operation.

SERVICE REQUEST:  SRQ will be generated on the interface when an enabled status bit is set.
The 5350B/51B/52B has the capability to request service asynchronously
from the controller in charge of the bus. Refer to paragraphs 3-261and 3-
268 for a description of the Service Request Mask (SRQMASK) command.

REMOTE/LOCAL: At power-up, the counter is under front panel (local) control. To program
the 5350B/51B/52B, it must be placed in Remote. Once in Remote,
programmable functions cannot be affected by the front panel controls.
The RESET/LOCAL key may be used to manually return to local control
only if the Local Lockout (LLO) is off. If Local Lockout is on, the
RESET/LOCAL key isignored, and the bus command LOCAL must be sent
to disable LLO,

PARALLEL POLL: The 5350B/51B/52B does not respond to parailel poll,

DEVICE CLEAR: When a universal or selected device clear isreceived, the 5350B/518/528
clears any errors present, clears all input and output buffers, and resets
the hardware for a new measurement.

DEVICE TRIGGER: When a device trigger is received, the counter will start a new
measurement, if the sample rate is set to HOLD. If the sample rate is not
set to HOLD, the device trigger command is ignored.

CONTROLLER: The 5350B/51B/52B cannot be used as controller.
3-241. Front Panel Interface Status Annunciators

3-242. The remote status of the HP 5350B/51B/52B is indicated on the front panel by four
Interface Status annunciators in the liquid crystal display. To indicate the Interface Status
function, an arrow ( = ) appears at the bottom of the display just above the name of one of the four
status labels on the front panel: REM, LSN, TLK, or SRQ. The REM annunciator lights to indicate
the counter is under remote control. The LSN annunciator lights to indicate the counter is
addressed to listen (receive commands). The TLK annunciator lights to indicate the counter is
addressed to talk (send data). The SRQ} annunciator lights to indicate that a service request
condition exists {(as determined by a set service request mask bit),
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3-243. Address Selection

3-244, To use the HP 5350B/51B/52B in an HP-1B system, the counter must be set to the desired
address, as described in Table 3-8. The ADDRESSABLE mode is used whenever a calculator or
other controller is used with the system, and the HP 5350B/51B/52B functions as a talker and 2
listener. The TALK ONLY mode is used when the counter is operating under its own control (no
controller on bus) and outputting results to another device on the bus, such as a printer. In the
TALK ONLY mode, the HP 5350B/51B/52B functions only in an output condition, and the
receiving device must be set to LISTEN ONLY.

3-245, The HP-IB address for the HP 5350B/51B/528 can be set in one of two ways: by front panel
entry or by setting the rear panel HP-1B address switch. The address set using the rear panel switch
is a default address which the counter will be set to if ac power has been removed and then
restored to the instrument. If the counter has been switched to STBY (using the POWER switch),
the address set by front panel keyboard entry will be retained as the HP-1B address, Refer to Table
3-8 for al] possible address settings and the corresponding ASCII codes for Talk and Listen, in the
ADDRESSABLE mode and in the TALK ONLY mode.

3-246. To set or change the HP 5350B/518/52B HP-IB Address via the front panel, refer to the
front panel operating procedure for entering the HP-IB address, at paragraph 3-203.
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Table 3-8 Address Selection

SWITCHES
BEHIND | I

REAR PANEL

As Al
= 1
'SHOWN IN NORMAL Q_H_H_H
OPERATING POSITION, 0

ADDRESS 14 SHOWN

NOTE

Select the HP-IB address from the table below and set the address switches.

SELECTED ADDRESS SWITCHES ASCll CHARACTER ADDRESS
ADDRESS Ag A3 Az A LISTEN TALK USAGE MODE

00 ADDRESSABLE
01 ADDRESSABLE
02 ADDRESSABLE
03 ADDRESSABLE
04 ADDRESSABLE
05 ADDRESSABLE
06 ADDRESSABLE
07 ADDRESSABLE
08 ADDRESSABLE
09 ADDRESSABLE
10 ADDRESSABLE
1 ADDRESSABLE
12 ADDRESSABLE
13 ADDRESSABLE
14 ADDRESSABLE
15 ADDRESSABLE
16 ADDRESSABLE
17 ADDRESSABLE
18 ADDRESSABLE
19 ADDRESSABLE
20 ADDRESSABLE
See = 21 ADDRESSABLE
Note 22 ADDRESSABLE
Below 53 ADDRESSABLE
24 ADDRESSABLE
25 ADDRESSABLE
2% ADDRESSABLE
27 ADDRESSABLE
28 ADDRESSABLE
29 ADDRESSABLE
30 ADDRESSABLE
31 TALK ONLY
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0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
0
0
0
(b
0
0
0
0
1
1
1
1
1
1
1
1

N/A

Z
ay
p 3

Note: Be sure that the instrument address is not set to the same address as the controller, Typical HP controllers use
address “21” as a preset address, thus the use of address 21" as the HP 5350B/51B/52B address code should be
avoided.

3-247. The examples used in this section assume an address setting of 14. When using a
controller such as an HP 9826A, 9836A, 9845A, or HP-85 calculator, the controller addresses the HP
5350B/51B/52B by using select code 7, plus the instrument address. Therefore, all examples in this
manual will use the code 714 to address the HP 5350B/51B/52B to talk or listen, The ASCII
characters for this same address setting are “N”’ for a talk address, and ".” for a listen address. The
ASCII characters are used when the controiler is an HP 9830A calculator.,
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3-248. Interface Commands

3-249. The commands the counter .:cognizes can be separated into two classes: device
independent commands and device dependent commands. Device independent commands are
defined by the interface standard document and are the same in all instruments. These commands
are identified by a three letter mnemonic such as GTL, which represents Go to Local. Device
independent commands are sent as encoded bytes on the interface and not as ASCll strings. Thus
these commands cannot be sent using the OUTPUT statement on the HP-85. However, many
controllers do incorporate a command of the form SEND7; CMDnnn, where nnn is the decimal
equivalent to the bit pattern corresponding to a particular device independent command. A
detailed description of Device Independent Commands begins at paragraph 3-251.

3-250. Device dependent commands are unique to the instrument and are defined by the
instrument designer. They are normally sent to an instrument as ASCH strings. A detailed
description of Device Dependent Commands begins at paragraph 3-273,

3-251. Device Independent Commands

3-252. A list of supported independent command mnemonics, and the full name of each
command, is given in Table 3-9.

Table 3-9. Device Independent Commands

Mnemonics Command Name

ATN Attention

pCL Device Clear

EOH End Or Identify

GET Group Execute Trigger
GTL Go To Local

IFC Interface Clear
LADn Listens Address n

LLO Local Lockout

MLA My Listen Address
MTA My Talk Address

NRE Mot Remote Enable
MNUL MNull

REN Remote Enable

sSDC Selected Device Clear
SPD Serial Poll Disable

SPE Serial Poll Enable
TADn Talk Address n

LINI, Unlisten

UNT Untalk

3-253. Abrief description of each deviceindependentcommand, andtheinstrumentresponseto
each command is listed below:

ATN  Alerts the instrument that a device independent message is being sent, sothe instrumentis
ready to accept data on the data lines, and interpret it as commands.

DCL  Thiscommand clearsall errors, aborts all partially completed commands and pending send
data commands, and clears all input and output buffers.

If ATN is false and the instrument is a listener, EQl actsasamessage delimiter, and indicates
the last data byte of a multi-byte sequence.
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if the instrument is addressed to listen, GET aborts the current measurement, and triggers
the next measurement immediately. It is equivalent to pressing the TRIGGER key.

If the instrument is addressed to listen, GTL returns the instrument to (local) front panel
operation. Local Lockout is not cleared.

The instrumentuntalksand unlistens, and the interface initializes to anidle state (no activity
on the bus).

If n matches the instrument address, the instrument becomes a listener.

The front panel RESET/LOCAL key is disabled, if the instrument is in remote,
MLA is the listen address (LADn) that matches the instrurment address.

MTA is the talker address (TADn) that matches the instrument address.

The instrument returns to (local) frant panel operation; Local Lockout is cleared,
Mo effect when received by the instrument,

The instrument enters the remote state, and is enabled to respond to interface commands
when addressed as a listener.

If the instrument is a listener, will cause the same response as DCL.

Terminates serial polling, and returns the instrument to a normal talker state, to output
device dependent data rather than status information.

Establishes serial polling, and enables the instrument to send the serial poll status byte,
when addressed to talk.

If n matches the instrument address, the instrument becomes a talker.

The instrument is unaddressed and terminates listening. A single device cannot be
unaddressed without unaddressing ali listeners.

Unaddresses the instrument, if currently a talker, and terminates talking. Addressing
another talker on the interface automatically unaddresses any current talker.

3-254. Meta Messages

3-255. To simplify the use of the HP-IB interface, Hewlett-Packard has developed what is called
the Meta Message concept. Rather thanrequiring the user toremember allthe device independent
messages and their interactions, useful sequences of these commands have been integratedintoa
single command an many of HP's controllers. For example, to clear the instrument at address 14
using the device independent commands, it is necessary to send the sequence ATN, UNL, MTA,
LAD 14, SDC. The HP-85 command, CLEAR714, sends the same sequence with no further user
interaction, This greatly simplifies the use of the interface,

3-256. Many of the meta messages implemented on the HP-85 may be sent in either of twoforms,
with addressing or without addressing. The form with addressing will normally address a particular
device to listen. For example, the command REMOTE7 will send REN without making any devicea
listener; while the command REMOTE714 will send REN, and then make the device at address 14a
listener, In the following tables, the form with addressing is shown, ‘
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information. A description of these messages, and the response of the HP 5350B/51B/52B to each
message is provided in Table 3-10. Also included is the typical interface message sequence that
corresponds to each meta message. The interface message sequences are typical in that different
controllers may send different sequences for a given meta message, but will produce the same
results.

3-257. Through meta messages, devices on the bus can exchange control and measurement ‘

Table 3-10. Meta Messages
Message Description HP 5350B/5351B/5352B Responsé

DATA Transfers device dependent infor- The 5350B/51B/52B sends measure-
mation from one device to one ment data as defined by the device
or more devices on the bus, dependent command received from
{UNL, MTA, LADn, data) the controller,

TRIGGER Causes a group of selected devices | Starts a new measurement (if Sample
to simultaneously initiate a set of Rate is set to Hold.)

device dependent actions.
{UNL, MTA, LADn, GET)

Causes an instrument to be set to a | Causes the counter to clear any
predefined state, such as a certain errors present, clears all input and
range or function. output buffers, and resets the hard-
(UNL, MTA, LADnR, 5DC) ware for 2 new measurement.

REMOTE Permits selected devices to be set Causes the counter to go to remote
to remote operation, allowing operation if REN is true, and counter
parameters and device characteris- | is addressed to listen. Locks out all
tics to be controlled by bus mes- front panel keys except RESET/
sages. (REN, UNL, MTA, LADn) LOCAL; counter is controlled by bus
messages, Until changed via the bus,
remote operation is according to
state of front panel settings just
prior to going to Remote. (For
exceptions, refer to paragraph

3-259, Remote Versus Local
Measurements.)

Causes selected devices to return Returns the counter to front panei
to local (front panel) operation. control, Counter status is that set
(UNL, MTA, LADnR, GTL) just prior to receipt of the Local
message. (For exceptions, refer to
paragraph 3-259, Remote Versus
Local Measurements.)

NQTE; The 5350B/51B/52B does not ~
respond to any device dependent
commands when in Local operation.

LOCAL Disables local (front panel) controls | Disables RESET/LOCAL key, Counter
LOCKOUT | of selected devices. (LLO) remains in remote operation until a
Local message is received on the bus,

LOCAL/ Returns all devices to local (front Returns counter to local (front panel)
CLEAR panel} cantrol and simultanecusly control and clears the Local Lockout
LOCAL clears the local lockout message. message.

LOCKOUT | (LCLL)
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Table 3-10. Meta Messages (Continued)

Message

Description

HP 5350B/5351B/5352B Response

SERVICE
REQUEST

Indicates a device's need for
interaction with the controller,

(SRQ)

This message is ignored by the counter
when received. The counter will send
a Service Request message to the
controller under certain conditions.
{Refer to paragraph 3-261, SRQ) and
Status Byte, and paragraph 3-268,
Service Request Mask.)

STATUS
BYTE

Presents status information of a
particular device; one bit indicates
whether or not the device currently
requires service, the other 7 bits
(optional) are used to indicate the
type of service required.

(UNL, MLA, TADn, 5PE, data, 5PD,
UNT)

Counter sends status information to
the controller. The assignment of the
bits in the Status Byte are shown in
Table 3-12. (Refer to paragraph 3-261,
SRQ and Status Byte, and para-
graph 3-268, Service Request Mask.)

STATUS
BIT

A single bit of device-dependent
status information which may be
logically combined with status bit
information from other devices by
the controller.

Does not use.

PASS
CONTROL

Passes bus controller responsibilities
from the current controller to a
device which can assume the bus
supetvisory role.

Does not use.

Unconditionally terminates bus
communications and returns control
to the system controller.

{IFC)

All HP-IB activity terminated and con-
trol returns to the system controller.
Talk and Listen is cleared for the
counter and all other devices on the
bus, which terminates all bus commu-
nications. Counter status remains as

it was just prior to receipt of the
Abort message. Any partially

enterad HP-1B data message is
aborted.

3-258, Meta messages and the HP 9825 HPL and HP-85 BASIC commands which correspond to
them are listed in Table 3-71. (Only the addressed form is shown for the commands that support
both the unaddressed and addressed forms.) The table assumes the instrument is set at address 14
and the interface is set at select code 7.
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Table 3-711.

Meta Messages and Controller Commands

MESSAGE

HP 9825
HPL

HP-85
BASIC

DATA

wrt 714; A%
red 714; A%

OUTPUT 714; A$
ENTER 714; A$

TRIGGER

trg 714

TRIGGER 714

CLEAR

clr 714

CLEAR 714

REMOTE

rem 714

REMOTE 714

LOCAL

Icl 714

LOCAL 714

LOCAL/
CLEAR LOCAL
LOCKOUT

Icl 7

LOCAL 7

LOCAL LOCKOUT

Ho 7

LOCAL LOCKOUT 7

SERVICE

rds (7) ~ A

STATUS 7, 2; A

STATUS BYTE

rds (714) = A

A = SPOLL (714)

ABORT

cli

ABORTIO 7

3-259. Remote Versus Local Measurements

3-260. The measurement cycle performed by the HP 53508/51B/52B when in Remote differs
from that performed when the instrument is making a Local measurement. When in Local,
harmonic number determination takes place once every measurement cycle. In Remote,
harmonic number determination takes place every 10 measurements. The “HARMDET”
command may be used to set the harmonic number determination to take place after a desired
number of measurements (when in Remote), as described in paragraph 3-327. If the counter is
returned to Local after a “HARMDET” command has been passed, the number of measurements
set by the “HARMDET” command are lost, and the counter returns to determining the harmonic
number every measurement (in Local), or every 10 measurements (if returned to Remote
operation).

3-261. SRQ and Status Byte

3-262. The counter can send a service request (SRQ) to the controlier to indicate the need for
attention, and can interrupt the current sequence of events. Typically, SRQ indicates data is ready
ta transmit and/or an abnormal condition exists. The counter sends an SRQ to the controller after
a 0 to 1 transition of an enabled condition, as defined by the Service Request Mask. The Service
Request Mask (SRQMASK command) must be set prior to the conditions, as described in
paragraph 3-268. The HP 5350B/518/52B can send an 5RQ to the controller under any, or all, of the
following conditions:

Power On: The POWER switch has been set to ON, and the power-up test is completed.
Local: The counter is under local control.

Qverload: An overload condition exists on INPUT 1.

Error: An Error condition exists.

Measurement Complete: A measurement has been completed andis available for collection.
Most useful when the sample rate is set to HOLD (for triggered measurements), .J

Data Ready: Query result ready. The counter has responded toarequestfor data,andis ready
to output the data.
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3-263. Ingeneral,the controlier can read the counter Status Byte, shownin Table 3-12,atany time
to check selected aperating conditions. During remote operation, the Service Request Mask
command (SRQMASK,n) may be used to identify the conditions which youfeel mayrequireservice
or data collection, by masking selected bits of the Status Byte.

Table 3-12. HP 5350B/53518/53528 Status Byte
D7 D6 D5 D4 D3 D2 D1

{Always RQS POWER LOCAL | OVERLOAD ERROR MEAS.
Zero} FLAG ON COMPLETE
128 ) 32 16 B 4 2

3-264. Once SRQ has been sent, the controller identifies which condition or conditions caused
the Service Request by conducting a Serial Poll of all devices on the bus, reading the Status Byte
from each device. For example, with the HP-85, “A=SPOLL (714)" requests the 8-bit binary Status
Byte, and sets the variable “A" equal to the value of the Status Byte. When the HP 5350B/518/528

Status Byte is read, conditions that exist will be set to 1, whether or not they were enabled as a
condition to generate SRQ).

3-265. The number returned will be a decimal equivalent to the sum of the different status bits
that have been set. For example, the instrument sends a service request (SRQ), and reading the
Status Byte returned a value of 70", This number (64+4+2=70) signifies: the RQSFLAG (Request
for Service} is set, there is an error, and the measurement is complete. All bits of the Status Byte
{except D6 and D7) are set (bit = 1) or cleared (bit = 0) regardless of the Service Request Mask. Bit
D7 is not used {i.e. itis always zero), and bit D6 (RQS FLAG) is only set if one of the other bits in the
Status Byte is enabled as a condition to generate an SRQ by the setting of the Service Request
Mask. The special function of the RQS FLAG bit is explained in the Service Request Mask
description, beginning at paragraph 3-268.

3-266. The Status Byte can be displayed by executing the “DISP A" statement after the
“A=SPOLL (714)” command (if using the HP-85). The display will be the decimal equivalent to the
sum of the different status bits that have been set. With the HP 9825A, the command “rds 714— A"’
requests the Status Byte, and “dsp A" sends the status to the HP 9825A display.

3-267, Status Byte Bit Descriptions

POWER ON: The Power On bit (D5 is set after the power-up self test and HP-IB
initiatization is completed.

LOCAL: The Local bit (D4} is set when the instrument is in local, and cleared when the
instrument is in remote. This bit may be used to detect that the user has
returned the counter to local by pressing the front panel RESET/LOCAL key.

OVERLOAD: The Overload bit (D3) is set when the INPUT 1 detector signals an overload
condition exists. When the input power drops below the overload threshaold,
the overload bit is cleared.

The Error bit (D2) is set whenever an error has been detected. ltis cleared only
after the error has been cleared by a “RESET”, “INIT”, “CLR” or Selected
Device Clear command (via HP-IB), or by pressing the front panel RESET/
LOCAL key.
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MEASUREMENT |

COMPLETE: The Measurement Complete bit (D1) is set at the end of a measurement, and
cleared when a new measurement is begun. When the sample rate is set to
“FAST”, this bit will be set only briefly. Te guarantee that the controller will
“catch” this bit, the counter sample rate should be set to “HOLD”. In this case,
the Measurement Complete bit is set at the end of the measurement; and is
cleared after a trigger initiates a new measurement. The Measurement Com-
plete bit is also cleared by a serial poll.

DATA READY: The Data Ready bit (D0} is set whenever the interface output buffer contains
data to be sent aver the bus. Note that the Data Ready bitis set for any output,
while the previously described Measurement Complete bit (D1) applies to
measurements only.

3-263. Service Request Mask

3-269, To select the conditions which may require service or data collection, the SRCMASK
command can be used to determine which of the bits in the Status Byte will generate an SRQ. Any
bit in the Status Byte, with the exception of the RQS bit (Dé) and the POWER ON bit (D5), can be
masked so it will not generate an 5RQ), even though the condition exists, To specify the service
request mask, send the SRQMASK command followed by a decimal number (SRQMASK,n),
representative of the binary sum of the bits that you want enabled (unmasked). The value of ‘'n”
may be any number from 0 to 255. All SRQ conditions can be masked (disabled) by sending
“SROQMASK,0”, If all 5RQ conditions are masked, none of the conditions will generate an SRQ.

3-270. Upon receipt of the “SROMASK,n” command, the instrument will load the binary value

of “'n" into the service request mask register. Each bit in the “n” value corresponds to abitin the

Status Byte, as shown in Table 3-73.

Table 3-13. HP 5350B/5351B/53528 Service Request Mask

D7 Db D5 D4 D3 D2 D1

Service (Don’t {Don’t (Don't LOCAL OVER- ERROR MEAS.

Request care) care) care) LOAD COMPLETE
Mask

Status {Always RQS POWER OVER- MEAS.
Byte zera) FLAG ON LOAD COMPLETE

Binary
Weight 128 64 32 16 8 2

3-271. For example, sending the command “SRQMASK,13” will generate a service request
(5RQ)) and set Bit 6 (RQS), after an overload or error condition is generated, or when data is ready
(8+4+1). The RQS bit (D6) in the Service Request Mask is labeled “don’t care” because the SRQ
line/RQS bit will be settrue ONLY if one of the other bits in the Status Byte becomes true, and the
corresponding bit in the Service Request Mask is set. Therefore, the command “'SRQMASK, 77" is
equivalent to the command “SROQMASK,13.”’

3-272, 5RQ is asserted when one of the enabled (unmasked) conditions changes from 0 to 1,
SRQ is negated (released) after a serial poll. However, the RQS bit in the Status Byte {and the front
panel SRQ annunciator) remains set as long as the enabled condition(s) is true (1).
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3-273. Device Dependent Commands

3-274. A device dependent command is a sequence of ASClI-coded bytes sent to the HP
5350B/518/528 over the HP-IB that causes the counter to perform a specific function. There are
two types of device dependent commands: “program messages”’, which change the state of the
instrument and/or the instrument function settings, and “queries”, which do not change
function settings, but cause the instrument to return data to the controller (instrument
identification, measurement setup data, etc.). The following paragraphs describe how to use the
device dependent commands to program the HP 5350B/51B/52B.

3-275. HP-IB COMMAND CODES

3.276.  Almost all counter local functions are programmable with individual command codes via
the HP-1B. In general, functions operate the same in remote as in Jocal (For an exception, refer to
paragraph 3-259, Remote Versus Local Measurements), The counter may also be programmed to
perform a number of functions for which there are no front panel keyboard equivalents. The
following paragraphs contain a description of the HP-1B command syntax for programming the
HP 53508/51B/52B, and a listing of all programming commands for the counter,

3-277.  All local functions, except for POWER, SET/ENTER, and HP-1B ADDRESS, are program-
mable via the HP-IB. Most of the programmable functions have the corresponding HP-IB com-
mand mnemonic underlined on the front panel key label {for example, RESOLUTION). Those
functions which are not underlined are shown below:

Function Key HP-IR Mnemanic

500 LOWZ
M0 HIGHZ

3-278. HP-IB Command Syntax Diagrams

3-279. In the following paragraphs, HP-IB command syntax is represented pictorially, to explain
the format in which HP-IB programming commands should be sent to the instrument. All
characters enclosed by a rounded envelope must be entered exactly as shown. Words enclosed
by a rectangular box are narnes of items used in the commands, and are described in the text.
ttems contained within circles indicate required literals which must occur in the command syntax
exactly as shown,

NOTE

Spaces are not shown in all places where they may occur. Spaces
between command mnemonics and data are allowed in the
command string to gain greater clarity, but spaces within
command mnemonics, and within data are NOT ALLOWED.,

3.280. Command elements, connected by lines, can be followed in only one direction, as
indicated by the arrowhead at the end of the line. Any combination of command elements that
can be generated by following the lines in the proper direction is syntactically correct.

3-281. Command Syntax Overview

3.282. There are four possible types of command elements: command mnemonics (referredto
as “headers”), data, program message separators, and data separators, A command can consist of
a header alone or a header followed by one or more fields of data. A separator is required
between headers and data, between datafields, and between each command, asshownin Figure
3-5.
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Figure 3-5. Program Command Syntax

3-283. Command Headers

3-284, All HP-IB commands require a command header. Command headers, where possible,
consist of the full English word for the corresponding function, up to a maximum of eight
characters in length. Functions which would require more than eight characters, or more than
one word, are abbreviated. Commands which cause data to be returned to the controller
(queries) include a question mark (?) as the last character of the header,

3-285, Table 3-14 contains a summary of all the command headers for the HP 5350B/51B/52B. The w
table is divided into two parts: program message headers, and query headers.




HP 5350B/53518/53528
Operation and Programming

Table 3-14. HP 5350B/51B/52B Programming Command Headers

Program Message Headers:

RESET
CLR
INIT

AUTO
MANUAL
towz
HIGHZ

TRIGGER
TRG

RESQL
SAMPLE
FMRATE
OFFSET
SCALE
5MOOTH
HIRESOL

DIAG
DIAGPARM

DISPLAY
SRQMASK
DUMP

SET

SLEEP
HARMDET

Restart measurement; clear any errors.
Same as Device Clear message.
instrument initialization.

input 1, Aute mode,
Input 1, Manual mode.
input 2, 500},

Input 2, TMQO.

Trigger,
Same as Trigger.

Resolution,
Sample Rate.
FM Rate/Track.
Offset,

Scale,

Smooth.

High Resolution,

Diagnostics.
Diagnostic parameter.

Message display/Display concealment,
Service request mask.

Fastest measurement: 100 readings/second.

Accept instrument setup.
Disable INPUT 1 circuit.
Harmonic number determination.

Query Headers:

TEST?
DIAG?
KEY?
12
SET?
ERR?
REV?
SERY?
REF?
OVEN?

Send Self Check results.

Send diagnostics results,

Send number of last key pressed.
Send device model number.

Send instrument setup.

Send error number,

Send firmware revision date code.
Send serial number.

Send timebase reference status,
Send oven status.

L HP-15

SYSTEME

3-286. The instrument will accept commands in either upper or lower case. All characters are
converted to upper case before interpretation. In addition, parity bits are ignored. The following
commands will produce identical results:

QUTPUT 714; “OFFSET,LASTF,ON"
OUTPUT 714; “Offset,LastF,On”
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3-287. Data Separators

[ ] O
()

Data separators ARE REQUIRED between headers and data, and between data fields. A
<comma> is the preferred separator, but a <space> may also be used as a separator. In the
detailed command syntax diagrams, both types of separators are represented by “ds”, as
shown above.

3-288. Command Separators

[ csep }

Command separators ARE REQUIRED. In the detailed command syntax diagrams, the
command separators are not shown,

NOTE

The END command separator is only sent with the last byte of the
command.

3-289. Data

3-290. Commands may have none, one, or two pieces of data sent as part of the command.
There are three types of data associated with program messages: numeric, character, and string.
Numeric data is used for function settings which require the entry of a number, while character
data is used for function settings which are not inherently numeric, Character datais also used for
binary conditions (i.e. On/Off settings). String data is used for displaying messages on the 24-
character Liquid Crystal Display on the front panel, and for sending the setup information (“SET”")
command.

3-291. Numeric Data

3-292. Numeric data applies to those functions which require the entry of a number, such as
Manual Center Frequency, Offset Frequency, Scale, and others. Numeric data entry is a “free-
format” input, with spaces allowed before and after a numeric character is entered. Spaces are
NOT allowed within a number. A decimal point and an exponent are allowed, but not required.
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3-293. Numeric data, if required by a program message, may be entered in integer, real, or
floating point form. These numeric forms correspond to the data types (nr1, nr2, and nr3,
respectively) described in IEEE-728 Codes and Formats Guidelines. For example, the following
command strings are permitted, and are equivalent:

OUTPUT 714;""MANUAL, 500000000"
OUTPUT 714;“MANUAL, 5E+08”

3-294. Program messages requiring the integer form of numeric data (for example, “RESOL” or
“DIAG”) will round any non-integer data to the nearest integer. For example, the following

command strings are permitted, and are equivalent:

OUTPUT 714;“RESOL, 0.9”
OUTPUT 714;“RESOL, 1”

3-295. Figure 3-6 shows the preferred syntax for each numeric data type.

Figure 3-6. Numeric Data Types
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SYSTEMS

3-296. Character Data

3-297. Character data is used for those function settings which are notinherently numeric, such "
as the FAST or HOLD setting for the Sample Rate function. Character data is also used for setting

binary conditions, such as the ON/OFF setting of the Smooth function. Table 3-15 lists all the

aliowable character data which may be included in a command to the HP 5350B/51B/52B.

Table 3-15. Character Data

Data Definition

ON Turn function on.

OFF Turn function off.

LASTF Use last measurement as frequency value.

NORMAL Set FM Rate/Track function for NORMAL FM rate.

LOW Set FM Rate/Track function for LOW FM rate.

TRACK Set FM Rate/Track function for TRACK rate.

FAST Repeat measurement as quickly as possible.

HOLD Hold last measurement until new measurement is triggered.

3-298. String Data

3-299. String data is similar to character data except that the characters are enclosed in quotes.
This format allows specia! characters, such as <comma=>, <space>, and <semicolon>, to be passed
as data. String data is used with the “DISPLAY” command for displaying messages on the front
panel LCD, and by the “SET” command to allow passing of ASCII hexidecimal characters over the
HP-IB. Refer to the descriptions of the “DISPLAY” and “SET” commands in the detailed
command descriptions beginning at paragraph 3-302.

3-300. Frequency Specifier

| freg =

3-301. A frequency may be specified by an explicit number or “LASTF” (the last measurement).
All frequencies entered are in Hertz units.

3-302. DETAILED COMMAND SYNTAX DESCRIPTIONS

3-303. The following paragraphs briefly describe each of the commands for the HP 5350B/51B/52B.
Each program message and query listed is accompanied by a syntax diagram, as described in
paragraph 3-278.

3-304. All query commands return data to the controller, as discussed in the query descriptions
beginning at paragraph 3-328. Each query description includes information on the output format
resulting from a given query. Refer to paragraph 3-338, HP-IB Data Qutput, for a general
description of output formats.
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COMMAND SYNTAX DESCRIPTIONS

TYBTEMS

3-305. RESET: Instrument Reset

' HESET :‘

This program message performs the same function as the RESET/LOCAL key when in local.
The current measurement is aborted, errors are cleared, input and output buffers are

cleared, and any partially entered key sequence or HP-IB command is aborted. In addition,
the diagnostics mode, if active, is exited.

3-306. CLR: Instrument Clear

This program message has the same effect as the Device Clear message. The current
measurement is aborted, errors are cleared, input and output buffers are cleared, and any
partially entered key sequence or HP-1B command is aborted.

3-307. INIT: Instrument Initialization

( INIT )

This program message sets the instrument to the same state as the plug-in power-up state
except that the HP-IB interface is unaffected. Errors are ¢leared, input and output buffers are
cleared, DUMP mode is turned off, SLEEP mode is turned off, and keyboard and display
lockouts (Diag 98,99), if active, are cleared. The “INIT” command is the only command
(other than the "DUMP OFF” command) that should be sent to the counter when DUMP
mode is enabled; any other commands will give unpredictable results.

NOTE

Since the “RESET”, “CLR"”,and “INIT" commands clear the input
buffers, they should be sent so that no new input will be
handshaken in until the last command is processed. Typically,
this means the cornmand should be sent by itself as a separate
command, as in the following HP-85 examples:

QUTPUT 714; “RESET”
OUTPUT 714; “CLR"
OQUTPUT 714; “INIT”

Placing the command at the end of a string of commands, as
shown below, would have the same effect:

QUTPUT 714; “OFFSET, ON; AUTQ; RESET”
QUTPUT 714; “OFFSET, ON; AUTO; CLR"
OUTPUT 714; “OFFSET, ON; AUTO; INIT"
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COMMAND SYNTAX DESCRIPTIONS

3-308. AUTO: Automatic Measurement Mode

{ AuTD )

This program message has the same effect as the AUTO key on the front panel (selects
INPUT 1, Automatic mode). The current measurement cycle is aborted.

3-309. MANUAL: Manual Measurement Mode

MANLIAL ds freq | 1

This program message has the same effect as the MANUAL key on the front panel (selects
INPUT 1, Manual mode). A Manual Center Frequency parameter may be specified, in Hertz.
If no frequency parameter is passed, or if “LASTF” is passed, the [ast measurement is used as
the Manual Center frequency. The current measurement cycle is aborted.

3-310. LOWZ: Input 2, 500) Measurement Mode

( LOwZ }

This program message has the same effect as the 50{2 key on the front panel (selects INPUT 2,
5002 input impedance). The current measurement cycle is aborted,

3-311. HIGHZ: Input 2, 1M{} Measurement Mode

(HIGHZ :

This program message has the same effect as the IMQ key on the front panel (selects INPUT 2,
1M input impedance). The current measurement cycle is aborted.

3-312, TRIGGER and TRG: Trigger

TRIGGER

=

This program message has the same effect as the TRIGGER key on the front panel, starting a

new measurement when the instrument sample rate is setto HOLD. If notin HOLD, current
measurement is aborted.
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COMMAND SYNTAX DESCRIPTIONS LHP-IE 4

HYSTEME

3-313. RESOL: Resolution

(ResoL ) FI os |

This program message sets the resolution to values ranging from 1 Hz through 1 MHz, in
decade steps. The resolution is set by sending an integer (preferred) with the “RESOL”
header; non-integer data will be rounded. The corresponding resolution is shown below:

Numeric .
Resolution

1 Hz
10 Hz
100 Hz
1 kHz
10 kHz
100 kHz
1 MHz

3-314. SAMPLE: Sample Rate

\ N
( sAMPLE ) [ os

This program message chooses one of two sample rates. “FAST” will allow the instrument to
repeat measurements as quickly as possible. When in “HOLD"', a new measurement will be
started only after a “TRIGGER” or “TRG" program message, or a Group ExecuteTrigger
(GET) on the bus.

3-315. FMRATE: FM Rate/Track

This program message sets the FM Rate/Track function of the instrument to one of three
settings: NORMAL (normal FM rate), LOW (low FM rate), and TRACK (fast acquisition).
Refer to paragraphs 3-25 and 3-100 for a description of the FM Rate/Track function.
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COMMAND SYNTAX DESCRIPTIONS

3-316. OFFSET: Offset

] L T

This program message is used to turn the Offset function on or off, and to set the offset
frequency. Setting the offset frequency without specifying “ON" or “OFF" turns the Offset
function ON automatically. The frequency may be positive or negative, to add or subtract
the value from the measured frequency. If “LASTF is passed, the last measured frequency,
negated, is entered as the offset value. Frequencies entered are in Hertz units.

3-317. SCALE: Scale

@D

This program message turns the 5cale function on or off, and/or sets the value. Setting the
Scale value without specifying “ON" or “OFF” automatically turns ON the Scale function.

3-318. SMOOTH: Smooth

This program message turns the Smooth function on or off, The Smaoth algorithm and
measurement cycle are restarted.

3-319. HIRESOL: High Resolution

(HIRESOL }—= o5 ON

This program message has the same effect as the HIGH RESOL key on the front panel,
turning the High Resolution function on or off.




HP 5350B/5351B/5352B
Operation and Programming

COMMAND SYNTAX DESCRIPTIONS

3-320. DIAG: Diagnostic

D e T S ey S

Most diagnostics may be set up over HP-IB using this program message. All diagnostics
except Diag 1, 41, 42, 43, 44, and 80 are available over the bus. Some diagnostics return data
over the bus, while others require an oscilloscope or additional equipment. To get a
diagnostic result over the bus, send the query DIAG?. Refer to paragraph 3-344 for a
description of the diagnostic data returned to the controller.

NOTE

Diagnostic failures are not treated as errors. The Error bitin the
serial poll byte is not set.

NOTE

There are three diagnostics which cannot be exited using the
“DIAG,OFF" command. Diag 97 (IF 175 MHz Filter Adjust) can
only be exited by powering down the counter [POWER switch to
STBY). Diag 98 (Keyboard Lockout) and Diag 9% {Display Lockout)
an also be cleared by powering down the counter, or by sending
the “INIT” command.

3-321. DIAGPARM: Diagnostic Parameter

.

Diag 51 {Synthesizer Verification - User-Entered Frequency) requires a parameter after the
“DIAG” program message is passed. As many “DIAGPARM’” program messages as
necessary may be entered immediately following the enabling of Diag 51. Refer to the
diagnostic descriptions in Section VIII, Service, for information on diagnostic parameters.
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3-322, DISPLAY: Remote Display

(orspLay )—=f o | =® {

This program message allows an arbitrary string of up to 24 uppercase letters, numbers, or
punctuation to be displayed on the counter’s front panel LCD. Embedded string delimiters
are not allowed. To display a single quote, the string must be surrounded by double quotes.
To display a double quote, the string must be delimited by single quotes. Embedded spaces,
commas, and semi-colons are allowed. Periods are combined with the charactersto the left,
when displayed, so they are not counted in the 24-character limit. Up to 48 characters,
including periods, will be accepted without error, but only the first 24 characters are
displayed. The remainder of the string is ignored. The string is left-justified in the display
area. Extra places are filled with blanks.

To turn off the message and return to normal display, a null (empty) string is sent. The
“INIT” command also turns off the the remote display. To blank the display, a single blank,
“ 7 may be sent.

The “DISPLAY” message supersedes all others while it is enabled, thus providing “display
concealment” (equivalent to Diag 99 - Display Lockout). No measurements or error
messages will be displayed while the remotely provided string is active. If the user goes to
Local by pressing the RESET/LOCAL key, the remote message remains displayed. To return
to the normal display, press the special key sequence 7, 4,0, RESET/LOCAL, or momentarily
disconnect the ac power to the instrument.
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m 3-323. SRQMASK: Service Request Mask

This program message sets the Service Request mask to cause a Service Request whenever
an enabled condition changes from 0 to 1in the Status Byte. To enable a condition, set the
corresponding bit in the Service Request Mask to “1”, and to disable, set the bit to “0”, as
shown below:

Binary Decimal Condition

0000 0000 No SRQ conditions enabled
0000 0001 1 Data Ready

0000 0010 Measurement Complete
0000 0100 4 Error

0000 1000 8 Overload

0001 0000 16 Local

00X0 0000 32 {Don’t care)

0X00 0000 64 (Don’t care)

X000 0000 128 {Don’t care)

Conditions may be enabled singly or in any combination desired. For example, setting
binary 0000 0110 (decimal 6} will cause a Service Request if either an error occurs or a
measurement is completed. Any number between 0 and 255 may be sent. Refer to
paragraph 3-268, Service Request Mask.

“ 3-324. DUMP: Dump Mode

|DUMP: Il ds I| { oN )

OFF

The DUMP mode provides faster reading capability. At least 100 measurements per second,
at 10 kHz resolution, may be read. When DUMP is ON, the instrument displays “DUMP-
ING---". No annunciators are displayed, and the display is not updated. {The display will
biank after 10 minutes. After DUMP is turned OFF, the display will behave normatly.) Serial
poll status is not updated.

The format of the frequency returned when in DUMP mode is optimized for speed. The data
format is a 7-character numeric ASCII string, with no spaces or decimal points, of the form:

GGMMMEkk » EOI

Where G = gigaHertz digits
M = megaHertz digits
k = kiloHertz digits
EOl = End or Identify
{sent with last digit as message terminator)

Leading zeros are not blanked. The returned value must be multiplied by 10 kHz to get the
frequency value in Hertz.
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NOTE

The DUMP mode will work in both Aute and Manual modes.
Before activating the DUMP mode, the instrument MUST be set
as follows:

RESOL, 4
OFFSET, OFF
SCALE, OFF
SMOOTH, OFF

If DUMP is to be used in Manual mode (using the “MANUAL”
program message), a manual center frequency may be specified
or the last measurement may be selected as the center frequency,
as described in paragraph 3-309,

In addition to the required settings listed above, there are certain
optional settings. In Auto mode, measurement speed can be
optimized by setting the counter’s FM Rate/Track function to
TRACK. The “HARMDET” command may also be used when in
Auto mode. When performing a DUMP in either mode, the
SAMPLE rate may be set to either FAST or HOLD.

When DUMP mode is ON, the only commands that should be
sent to the counter are “DUMP OFF”, “INIT”, or (if SAMPLE is set
to HOLD) the Group Execute Trigger command (example:
TRIGGER 714). Any other commands will give unpredictable
results.

3-325. SET: Instrument Setup

(seT }—] as

This program message sets up the instrument according to the data passed. The data is
determined by a previous instrument setup saved using the “SET?” query. By using the
“SET” and “SET?” commands together, different configurations may be saved, then
restored with a single command. Measurement results are not saved.

Refer to the description of the “SET?" query at paragraph 3-332for information concerning
the “SET” data string.
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"n 3-326. SLEEP: Disable INPUT 1 Circuit

{sLEEP) .-II ds II = ON }

OFF

The “SLEEP” program message disables the high frequency input {(INPUT 1) by turning off
the A12 Microwave Assembly, thus minimizing the effect of having an input connected to
the counter. This mode may be useful when several instruments are connected to one
signal, and the 5350B/51B/52B is temporarily not being used for signal measurements.
INPUT 1 measurements cannot be made when the SLEEP function is on. Passing the “OFF”
parameter turns the A12 Assembly back on.

3-327. HARMDET: Harmonic Number Determination

HARMDET o8 } ,} num :

The “HARMDET” program rmessage allows the user to select how often the harmonic
number (M) determination occurs during measurements. In normal remote operation,
harmonic number determination takes place every 10 measurements; in local operation, it
occurs every measurermneat. The numeric data passed with the “HARMDET” command
causes the N determination to take place after the chosen number of measurements. If the
counter js returned to Local after the command is passed, the number of measurements set
by the “HARMDET" numeric data are lost, and the counter returns to determining the N
number every measurement (in Local), or every 10 measurements (if the counter is returned
to Remote).

3-328. TEST?: Send Self Check Results

{TEST? )

This query has an effect similar to pressing the SELF CHECK key on the front panel. After the
self check is performed, the pass or fail result is sent to the controller over HP-IB, The result
returned over the bus consists of 24 ASCI! characters, The format is similar to the front panet
display that would appear during a local Self Check, except that no decimal points are
passed over HP-IB. (Refer to the Self Check display shown in paragraph 3-208.) If one or
more failures occur, only the first failure is caught, after which the counter exits Self Check.

3-329. DIAG?: Send Diagnostic Results

( NIAG? )

This query will cause the current diagnestic result to be sent to the controller. The result
returned over the bus consists of 24 ASCII characters, arranged in a format similar to the
front panel display that would appear during a local diagnostic, except that no decimal
points are passed over the HP-1B, Some of the displays contain measurements, such as the IF
measurement during Diag 2. These measurements may be extracted from the Pass/Fail
result by controtler software. Refer to the diagnostic descriptions in Section VIII, Service.
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3-330. KEY?: Send Number of Last Key Pressed

{ KEY? :

This query causes the instrument to return a number corresponding to the last key pressed,
as shown below (refer to paragraph 3-348, Numeric Qutput Format):

KEY CODE KEY NAME KEY CODE © KEY NAME

Mo Key 11 DIAGNOSTICS/1
RESET/LOCAL 12 HP-1B ADDRESS/4
OFFSET/LST FRQ) 13 TRIGGER/.
SMOOTH/DEC ~ 14 SELF CHECK/8
SCALE/INC — 15 FM RATE/TRACK/2
SET/ENTER 16 HIGH RESOL/5
17 MANUAL/+
18 500/9
19 AUTO/3
SAMPLE RATE/D 20 TMIY/6
RESOLUTION/7

(Yol e B L I« R ¥, RN SRR FERY N P R |

wd
o

3-331. ID?: Send Identity

This query causes the counter to return a 7-character string containing the modet number
of the instrument, in the form: “S3xxa”, where “xx" represents the numeric portion of the
instrurmnent model number, and ‘a‘ represents the alpha portion.

3-332. SET?: Send Instrument Setup

(sET? )

The instrument responds to this query by sending an ASCl-encoded “binary” string
specifving the current instrurment setup.

The data message returned in response to this query, if sent back as received {using the
“SET’' command), will completely set up the instrument. A 34-byte block of data from the
A4 microprocessor’s internal RAM is sent to the controller. This block of binary bytes is
converted into a 68-byte string of hexadecimal characters. The string is not enclosed in
guotes.
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@ 3-333. ERR?: Send Error Number

( EAR? }

This query causes the instrument to send to the controller a message indicating the current
error. If there is no error, the number returned is 0. Otherwise, the error number is returned.
Refer to paragraph 3-348, Numeric Qutput Format,

3-334. REV?: Send Firmware Revision Datecode

This query causes the counter to return a date code for the last firmware revision as a 4-digit
ASCII string.

* 3-335. SER?: Send Serial Number

‘ SER? }

This query is intended for Automatic Test Equipment (ATE) compatibility. The counter cannot
return its actual serial number. Instead, the counter returnsa numberinthe correctformat, as
shown below;

dddd AQDDDO <CR> =LF>=

- where “dddd” is the firmware revision date, “A” is the country of origin (A=US5A), and the
number is zero.

3-336. REF?: Send Timebase Reference Status

( REF? }

This query causes the instrument to return its reference status: internal or external. The
“REF?” query is most useful as acheck thatthe instrumentis properly connected. If an external
reference is connected, the counter returns “EXT". If the counter is using itsinternal 10 MHz
reference, the string returned is “INT”,

3-337. OVEN?: Send Oven Status

(OvEN? }

This query causes the instrument to return its oven status: warm (if ready) or cold. If neither of
the oven oscillator options (Option 001 or 010} isinstalled, the data message returned is always
llWARMI?'

Oven status should be checked to ensure that valid measurements may be made when an
oven oscillator is installed. Just after ac power is applied to the counter, the oven is cold, and
the “QVEN?" query will cause the counter toreturn “COLD". Afterthe ovenisstabilized atits
correct temperature, the data returned will be “WARM”,




HP 5350B/5351B/5352B
Operation and Programming

3-338. HP-IB DATA OUTPUT
3-339. Frequency Measurements

3-340. The counter, if not in HOLD, continuously makes measurements. At the end of each
measurement cycle, the HP-1B status is checked and, if the counter is addressed to talk, the latest
measurement is sent to the interface. After the next measurement cycle, the previously sent
measurement will be overwritten if it has not been read by a controller, or otherwise handshaken
onto the bus, If the counter is not addressed to talk, no measurements are sent to the interface.

3-341, Whenthecounterisin HOLD, no measurementis made until atrigger isreceived. After the
trigger, a single measurement will be made, This result is then sentto the interface if addressed to
talk. while waiting for the next trigger, the counter continuously checksfor being addressed totalk
and, if addressed, sends the last measurement to the interface. Multiple reads ofthe counterbythe
controller without intermediate triggers will return the same frequency.

3-342. To read a measurement into an HP-85, execute the statement “ENTER 714; F”. This
statement will read the measurement, and convert the frequency output format into the HP-85"s
internal numeric format. To preserve the counter format, read the measurement into a string: -
“ENTER 714; F$".

3-343. DUMP mode measurements use the same output method as normal frequency
measurements, except for two differences: the output format is different (7 characters, and EQl is
sent with the last byte), and the counter cannot be in HOLD.

3-344. Diagnostic Results

3-345. Diagnostics behave similarly to measurements in that the diagnostics continuously cycle.
The data is sent to the counter’s interface at the end of a cycle after a “DIAG?” query, in a “wait
until addressed” mode. In this mode, the interface holds the data untilitis read by the controller,
and will not allow the data to be overwritten by frequency measurements. The interface receives
the data regardless of whether the counter is addressed to talk or not. A “DIAGR?” query must be
sent to the counter for each result desired. Diagnostic failure results are sent back in the same way
as diagnostic pass results,

3-346. Other Outputs

3-347.  All other outputs must be requested by the controllerthrough a query command. The data
is sent to the counter’s interface immaediately, in a “wait until addressed” mode, as previously
described. Refer to the syntax for the individual query commands, beginning at paragraph 3-328,
for details on output format and content.
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3-348. Numeric Qutput Format

3-349. Frequency measurements (except "DUMP” mode measurements), key codes (“KEY?"), and
error numbers (“ERR?") are output to the HP-IR in scientific notation, The output data always
contains 24 characters which are arranged in the following format;

Variable number of spaces (N spaces) (at least 1 space}
Sign: -7 if negative, or =sp> if positive

One digit

Decirmnal point

Variable number of digits (K digits)

E +sign

Two exponent digits

Carriage return

Line feed

[slo]ojo[o[o]o]p]oio]o]o]o[ple]elololel+]c]p] <cr- <Le-

———— > """--.V.-mﬂ"
<spaca:r MEASUREMENT EXPONENT
11 CHARACTER) DATA FIELD 14 CHARACTERS)
117 CHARACTERS

I
- .,

| =N SPACES>| |-| <ONEDIGIT= |. <K DIGITS=]

The decimal point is omitted if itis the lastcharacter preceding the exponent “E” in the output
string. The first digit will be zero only if the data output is zero.

Thesignis “-" or <space> (implied positive), and is placed immediately to the left of the first
digit of the mantissa. The sign may be preceded by blanks to make the total string length
constant. The returned frequency returns all significant digits. The number of significant
digits depends on the resolution to which the measurement was made.

3-350. MEASUREMENT DATA FIELD. The data field consists of 17 characters. The number begins
with the sign, followed by the digits in descending order of significance. The number is right-
justified within the data field. To keep the number of characters constant within the total string,
spaces are inserted preceding the sign.

3-351. EXPONENT, Preceded by an “E” andthesign (#), the exponent will always be two digits. For
frequency measurements, Hertz units are implied.

3-352. TYPICAL QUTPUT STRINGS. The following string illustrates the typical output for an
“AUTO" measurement of 19.412 530 789 GHz. The output data is always followed by a carriage
return <CR>, and a line feed <LF>, as shown below {Note: quotes are not sent over the bus):

1.9412530789E+10" =CR»> =[LF=
r— —

18 spaces)
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inputsignal, the following output is sent over the HP-IB (refer to paragraph 3-324, Dump Mode, for
exception):

3-353, Iifthereis an averflow (the math resultis out of bounds), or the counter cannotacquirethe .,
4

* 1E+38" <CR> <LF=
N— —

(17 spaces)

3-354. Query Output Formats

3-355. For details of the output formats for the various query commands, refer to the Command
Syntax Descriptions beginning at paragraph 3-328.

3-356. ERROR HANDLING

3-357, Certain conditions will produce an error in the HP 53508/51B/52B, Refer to paragraph 3-
155 for further details on error messages.

3-358. Errors produce a static error condition. Normal operation is suspended until the error is
cleared. In the error state, the instrument processes all HP-IB commands. Errors are cleared by a
Device Clear, Selected Device Clear, the “INIT”, “RESET”, and “CLR” commands, and the
RESET/LOCAL key. (Pressing the RESET/LOCAL key will also return the counter to local
operation.) Error messages are listed in Table 3-5.

3-359. Error numbers can be read via the bus by sending the “ERR?” command., When the
“ERR?” command is received, the instrument will send the error message to the controller. The
insgrument will remain in the error state. For example, the following command strings are
required to transmit the error number to the HP-85 display:

OUTPUT 714; “ERR?”
ENTER 714;X%
DISP X$

3-360. The Status Byte (refer to paragraph 3-261) contains an error bit to flag an error condition.
When an error condition occurs, the set flag reflects the message displayed by the counter. The
error flag is cleared when the error is cleared as described previously. Note that there is a slight
delay between the “INIT” command and the clearing of the Status Byte flag. If a serial poll is
performed during this time, the Status Byte flag will still show an error.

3-361. PROGRAMMING EXAMPLES

3-362. The following program examples are illustrative of HP 5350B/51B/52B programming. The
HP 9836 controller is used and the examples are shown in Series 200 BASIC and also in HPL.
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BASIC

DIM F5024;
REMOTE 714
QUTPUT 714;"SAMPLE ,FAST"
FOR K=1 TO 190
ENTER 714:F¢
PRINT K;F$%
NEXT K
LOCAL 714
END

— e — el — et e
00~ TS B LI —
S DooDoO DO oS
H OO0~ LA I S —

This program sets the 5350B/51B/528 for remote operation, and sets the sample rate to take meas-
urements as fast as possible. Ten measurements are taken; after each measurement, the meas-
urement data is entered into a string and the string content is printed out by the controller. After
the 10 measurements have been taken, the counter is returned to local operation.

dim FELZG]

rem /14

Pwrt 74 . "zamp e hold"
for k=1 to 10

wrt Y14, "trigger”

in DiM FEi24]
20 REMCTE 714
30 OUTPUT 714 "SAMPLE , HOLD"
41) FOR K=1 T 10
0 OLUTRPUT 714" TRIGGER"
50 ENTER 714 :F¢% red 714,F%
71 FRINT K:F5 pet K,rd
20 NEXT K Jhomext K
90 LOCAL 714 el 714
100 END end

’*?OU

S A P a0 e —

This program sets the 5350B/51B/52B for remote operation, and sets the sample rate to wait indef-
initely until triggered. The counter is triggered 10 times; at each measurement, the measurement
data is entered into a string, and the string content is printed out by the controller, After 10 triggered
measurements, the counter is returned to local operation.

Y GIM DE(24]

20 REMOTE 714

30 QUTPUT 714:"DIAG, G
40 QUTPUT 714;"DIAG?"

50 ENTER 714:D%

50 PRINT D%

70 QUTPUT 714 "DIAG,OFF"
g0 LOCAL 714

90 END

This program sets the 5350B/518/528 for remote operation, and turns on Diagnostic 10 (Timebase
Verification), The controller sends a query to the counter, and the diagnostic result is entered into
a string. The controller prints the string content, turns the diagnostic off, and then returns the
counter to local operation.
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BASIC HPL

—

* S DDA I D0

aim DE(Z24]

rem 714

"remote messzage' D%

Cuwrt 714,"display, "UEDBET T
owait 2000

powrt 714,"display,’
tel 714

¢ end
agaee6

DIM DS[24]
20 REMOTE 714
30 D$="REMOTE MESSAGE"
40 QUTPUT 714,"DISPLAY, "&DEs™" "
50 HALIT 2
60 OUTPUT 714:"DISPLAY, ™"
70 LOCAL 714
g0 END

£

This program sets the 53508/51B/52B to remote, and sets up a string containing a 14-character
message. The controller sends the DISPLAY command to the counter, with the message to be
displayed. The message is displayed on the counter’s front panel Liquid Crystal Display for two
seconds, after which a blank is sent to the counter to clear the display. The counter is then returned
to local, Note the use of double and single quotes in the message to be displayed. The counter
requires that the data sent with the DISPLAY command be delimited by quotes. In this case, the
data (D$) is delimited by single quotes. [n line 40 of the BASIC program (and HPL line 4) three strings
are joined (using &) to form the command to the counter: “DISPLAY, ‘REMOTE MESSAGE’”.

442M

rem /714

¢ wrt 714,"srqmask," .M
rds{714) P

;. prt P

lel 714

end

8357

if Mask=4+2
20 REMOTE 7
30 ouTPUT 7
41 P=5POLLY
50 PRINT P
60 LOCAL 71
70 END

"SRAMASK, " i Mask

4
4y
14)

1
1
7
4

¥R ot — o

This program assigns a decimal value of 6 (4+2) to the variable “Mask”’. The 53508/51B/52B is then
set to remote, and the SRQMASK command is sent, along with the decimal value, The value of
4-+2 enables the Error bit and the Measurement Complete bit in the status byte as conditions to
generate an SRQ, if one or both of the conditions occurs. The controller next takes a serial poll of
the counter, and assigns the value of the received status byte to the variable “P”. The controller
prints the status byte contents, and then returns the counter to local.
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HPL

dim
fxd
rem
! wrt 4."auto"

DIM F(1 F
0
7
7
P wrt 714,"fmrate, track”
714
7
7
7
7

REMOTE
BUTPUT YAUTn”
QuTPUT 4:"FMRATE , TRACK"

0o $0100,71
71
/1
71
QUTPUT ;14:"SRHPLE.HDLD"
1
71
71
71
71

s o) —

QuTPUT 4;"RESOL, 4"
OUTPUT 714:"“0FFSET,OFF"
QUTPUT 714;"SCALE ,OFF"
QUTPUT 714:"SMOOTH,OFF"
QUTPUT 43" DUMP, ON"

FOR K=t TD 100
Meas_again: !
TRIGGER 714
ENTER 714:F (K)
IF F(KY=0 THEN GRTO Meas acain
NMEXT K
'

UUTPUT 714:"DUMF.OFF"
OUTPUT 714;:"SAMPLE ,FAST"
FOR K=1 T0 100 for K=7 to 100
Freg=F(K)>=10000 val(FSIK 1) »100002F
PRINT K,Freq:"“H:" ! prt K, "LELVUHY
NEXT K 3 next kK
H 4
LOCAL 714 S: lel 714
END 26 end
18012

wrt yV'resol, 4"
et 4. "offset ,of f"
fwrt 4,"scale,of f"
Wt 4,"scale,off"
wrt 714,"smooth,of f"
Puwrt 714, "dump,on”
v
for K=1 to 100

! "Meas _again':

trg 71

red 714,F$(K}

if val(FSIKI)=0igto "Meaas_sgain”
! next K

A

Vourt 714" dump of £

r\.:‘[\}——‘—‘—‘—‘—-'—""—"—“—‘l;ﬂl:cl"dm

=R usks s L NRep U Y % LS TR o I

This program sets the 5350B/518/52B to remote, followed by commands to enable the DUMP
mode with the counter set for an Auto measurement: Auto measurement mode is selected,
sample rate set to HOLD so that triggered measurements can be taken, 10 kHz resolution, and all
Math functions off. The DUMP mode is then turned on. The controller triggers a series of 100
measurements and the results are entered into an array. The DUMP mode is then turned off. The
content of each element in the array is converted into a numeric value, multiplied by 10,000, and
printed out by the controller (in Hz units). Finally, the counter is returned to local operation.
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HPL

FE0100,71

DI Fad

REMOTE 71
JUTFUT t"MANUAL . 4E+39"
OUTPUT 'SAMPLE JFASTY
HUTPUT JURESUL, 4"
auTrut VOFFSETQFFY
ouTPUT USCALE  OFFT
AUTPUT 4:"SMO0TH, OFF"
ouTPUY

!
FOR K=3 70 100

ENTER 714:FS¢K)
NEXT K

L]

OUTPUT 719:"DUMP OFF"

FOR K=1 T 100
FeVALCFS (KDY I%10000
PRINT K.F:"H2"

NEXT K

]

LOCAL 71
END

JV'manual L 4e8"
JV'sample, fast”
,V'resal 4"
Voffset, of £"
"soale,off"
"“"smooth,of f"

7
wrt 7214, "dump ot f"
for K=1 to 100
val(FSIKI»=10600F
prt K," ",F,"H?_"
next K

JA

lel 714
v end
5798

im[\_j!’\)_l_l..-a.ni—-—-_.—z_a.n-il_ﬂél:l\ao-lr\_.n g S ) SRR
PG RO S AT P XD 2 D e mr m b e e e e e

This program sets the 5350B/51B/52B to remote, followed by commands to enable the DUMP
mode with the counter set for a Manual measurement: Manual measurement mode is selected
(with a chosen center frequency of 4 GHz), sample rate set for the fastest possible measurements,
10 kHz resolution, and all Math functions off. The DUMP mode is then turned on. The controller
enters the data from a series of measurements into 100 strings, after which the DUMP maode is
turned off. The content of each string is converted into a numeric value, multiplied by 10,000, and
printed out by the controller (in Hz units}, Finally, the counter is returned to local operation.
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BASIC

DIM Fsl24)

REMOTE 714

QUTPUT 714;"5AMPLE ,HOLD"
QUTPUT 714,;"SRAMASK ,2"
ON INTR 7 CALL Display
ENABLE INTR 7:2

!

QUTPUT 714 ;:"TRIGGER"
FOR K=1 TO 20

100 WAIT .10

110 NEXT K

120 LGCAL 714

130 END

140 t

150 SURB Display

150 S=5P0OLLL7 14

170 PRINT "STATUS = ;5

180 ENTER 714;F%

190 FRINT "Measuwred:":F%;" Hz"

200 ENABLE INTR 7:2

21 SUBEXIT

220 SUBEND

"sample,hold”
"srqmask 2"

"Display™%

rds(7714):5

coprt YSTATUS = ", &8

rea 714,F%

prt "Measured:" . F%."Hz"
omir 7,128

iret

¢ Mexit"iend
0580

PSP o = — e B0 T D WO —

R s Lo T T BN LY -, TN R

This program illustrates the use of interrupts to detect the end of a measurement. The
5350B/51B/52B sample rate is set to HOLD so that a triggered measurement may be made, The
Measurement Complete bit of the service request mask is enabled as a condition to cause a
service request. The controller is set up to call a subroutine (“Display”} to handle the service
request interrupt when it occurs. The counter is triggered and begins a measurement. A two
second wait loop is executed during which the counter completes the measurement and causes
an S5RQ interrupt. The Display subroutine is called; this subroutine proceeds to read and print the
serial poll status byte and the just completed measurement. The Measurement Complete bit in
the status byte is automatically cleared after the serial poll, The subroutine sets up the controller
to accept interrupts, and then returns to the main program. When the wait loop is finished, the
counter is returned to local.
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SECTION IV
PERFORMANCE TESTS

4-1, INTRODUCTION

4-2. This section contains procedures for testing the electrical performance of the HP 53508,
53518 and 5352B Microwave Frequency Counters, using the specifications listed in Table 7-7 as
performance standards. All test procedures in this section apply to all three models unless
otherwise indicated. Specifications which apply only to an individual model are indicated in the
following procedures by being enclosed in brackets, { ].

4-3. OPERATION VERIFICATION

4-4, The Operation Verification procedure, beginning at paragraph 4-17, is an abbreviated series
of tests that may be performed to give a high degree of confidence that the instrument is
operating properly without performing the complete Performance Test. An Operation
Verification should be useful for incoming inspection, routine maintenance, and after instrument
repair.

4-5. PERFORMANCE TEST

4-6. The complete Performance Test procedures begin at paragraph 4-30. All tests can be
performed without access to the inside of the instrument.

4-7. HP-IB VERIFICATION

4-8, An HP-IB verification program, described in paragraph 4-24, exercises the instrument
through the majority of its command set via the HP-IB interface. The programis written for an HP-
858 as the controller. If the instrument successfully completes all phases of the verification
program, there is a very high probability that the HP-IB interface and the counter are working
properly. The HP-1B program is available on a cassette, HP Part No. 59300-10002 (Revision H or
later).

4-9, EQUIPMENT REQUIRED

4-10. The equipment required for all test procedures in this section is listed in Table 7-5. Any
equipment that satisfies the required characteristics given in the table may be substituted for the
recommended models.

4-11. CALIBRATION CYCLE

4-12. The HP 5350B/51B/52B requires periodic verification of operation. Depending on the use
and environmental conditions, the counter should be checked using the Operation Verification
procedure at least once every year. A full calibration procedure, including adjustments and a full
Performance Test, should be performed at least once every 6 months for instruments equipped
with the standard TCXO timebase, at least once a year for instruments equipped with the Option
001 Oven Oscillator Timebase, and once every 5 years for instruments equipped with the Option
010 High Stability Timebase, in order to maintain kHz accuracy of the HP 5350B/51B/52B.
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4-13. TEST RECORD

4-14. Results of the operation verification should be recorded on a copy of the Operation
Verification Record, Table 4-3, located at the end of the procedure. Results of the Performance
Tests should be recorded on a copy of the Performance Test Record, Table 4-4, located at the end
of this section.

4-15. OPTION TEST SPECIFICATIONS

4-16. The Operation Verification and Performance Tests described in this section are intended
for testing of the standard HP 53508/51B/52B. If Option 002 (Rear Panel Inputs) or QOption 006
(Limiter) is installed in the 5350B or 53518, the sensitivity specifications of the counter will be
different from the standard instrument. An HP 53508 or 5351B equipped with either, ar both,
options should be tested using the same procedures as for the standard instrument, using the
option specifications listed in Section | as performance standards. Refer to Table 7-1,
Specifications, and Section 1II, paragraphs 3-47 and 3-49, for information on QOption 002 and 006
specifications. -

NOTE

The following operation verification and performance test
procedures require measurement of the actual input sensitivity
of the 5350B/5351B/53528. The actual sensitivity MUST be
measured as follows:

1. Before measuring, be sure to calibrate the power meter
according to the frequency calibration data provided on
the power sensor 10 be used in the test,

To measure actual sensitivity, decrease the input levelto
the counter until it stops counting, then slowly increase
the input level until the counter measures the input
properly (as defined by the particular procedure being
performed).
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4-17. OPERATION VERIFICATION PROCEDURE
4-18. Power-Up Self Test

a.

c.

Before connecting the power cord and switching on the instrument, be sure that the line
voltage selector is properly set, the correct fuse is installed, and all safety precautions have
been observed.

Set the POWER switch to the QN position and verify the Power-Up Self Test routine, as
follows:

1. Immediately after switching the power on, the counter performs a display testin which
all segments of the liquid crystal display are turned on. The display should remain in
this state for about three seconds. Check that no segments are missing.

If any of the internal tests fail, the results of the first test failing will be displayed after
the display test, Pressing the RESET/LOCAL key will display the next test, if any, failing.
When all failing tests have been displayed, the HP-IB address will be displayed for
about two seconds. If all tests pass, the HP-1B address will be displayed immediately
after the display test.

After the HP-IB address is displayed, the counter should go into the measurement
mode last selected (if the counter had previously been leftin Standby), orinto the Auto
mode with FM Rate/Track set to NORMAL (if AC power had previously been
disconnected from the counter}.

4. If a FAIL message is displayed during the Power-Up Self Test, refer to troubleshooting
procedures in Section VLI, Service, for information about specific diagnostic failures.

Enter results of the Power-Up Self Test on the Operation Verification Record (Table 4-3).

4-19. INPUT 2, Gating and Counting Check

a.

Set the counter to the INPUT 2, 500 impedance mode by pressing the 500 key.

b. Connect the rear panel 1W0MHZ QUT BNC to the front panel INPUT 2. Verify that the

<.

instrument displays: 10 000 000 (+1 Hz).

Enter results on the Operation Verification Record.
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4-20. INPUT 2, 10 Hz-525 MHz Input Sensitivity Test &

4-21.  The following test is in two parts, Setup 1 for 50 MHz to 525 MHz, and Setup 2for 10 Hz to
20 MHz,

Specification: 500): 10 MH2-525 MHz, 25 mV rms
IM: 10 Hz-80 MHz, 25 mV rms

Pescription: The counter is set to the 10 MHz-525 MHz range, 50 impedance, and a 25 mV
rms (~19.3 dBm) signal is applied to INPUT 2. The test generator is set to selected frequencies
and the 5330B/518/52B is checked for proper counting, The counter is next set for TM(Q
impedance, a 25 mV rms {-19.3 dBm) 80 MHz signal is applied to INPUT 2 through a 500
feedthrough, and the counter is checked for proper counting. The test setup is changed to
Setup 2 to test the 10 Mz-20 MHz range.

Setup 1: INPUT 2, 50 MHz-525 MHz

HP 8350B SWEEP OSCILLATOR

HP B3595A 0.01-26.5 GHz HP 436A
- HP 5350B/5351B/5352B . POWER METER

| D‘s’g St o EE%%% =

jl O o0o00 opg oooo@

¥ HP 116678
+ POWER
1 SPLITTER

HP 8485A
POWER SENSOR

HP 8495D
ATTENUATOR
0-70 dB

Set the counter to the 10 MHz-525 MHz range, 500} impedance, by pressing the 500 key.

Set the 83508 to 50 MHz, and the 83595A and 84950 for an output level of 23 mV rms (-19.3
dBm) as measured on the 436A Power Meter. Measure actual sensitivity and verify that the
5350B/51B/52B counts properly at 50 MHz, 100 MHz, 250 MHz, and 525 MHz. (Note that
exact frequencies may not be achieved due to the frequency stability characteristics of the
83508 source.) Enter the results in the Operation Verification Record (Table 4-3),

Insert a 500} feedthrough between the 116678 power splitter and INPUT 2 of the counter.
Press the TM( key on the counter to select the TMQ impedance, 10 Hz-80 MHz input.

Set the 83508 to 80 MHz, and set the 83595A for a [evel of 25 mV rms (—19.3 dBm) as
measured on the 436A Power Meter,

Verify that the 5350B/51B/52B counts properly at 80 MHz at 25 mV rms, and enter the result
in the Operation Verification Record.
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Setup 2: INPUT 2, 10 Hz-20 MHz

HP 3325A
FUNCTION GENERATOR/ REF OUT
FREQUENCY SYNTHESIZER/ | | puz EXT REF IN

SWEEPER (REAR PANEL) IREAR PANEL)

nmm ri. i, RSUCEEEE G =LA
RS | T Een—
T st 5 G = o[ e &

HP 5350B/53518/53528

J
HF 10100C
5002
FEED-THROUGH

5350B,/51B/52B settings are the same as in the 80 MHz test (INPUT 2, TM().

Connect the 3325A to INPUT 2 of the counter via a 500 feedthrough. $Set the 3325A for an
output of 25 mV rms (~19.3 dBrn) at 10 Hz.

Verify that the counter counts properly at 10 Hz, 50 kHz, 1 MHz, 10 MHz, and 20 MHz.
Enter results in the Operation Verification Record.
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4-22. INPUT 1, 500 MHz-20 GHz [26.5 GHz, 40 GHz] Input Sensitivity Test

4-23. The following test is in two parts, $etup 1 for 500 MHz to 20[26.5] GHz, and Setup 2for 26.5 I
GHz to 40 GHz [53528 only].

Specifications: 53508 sensitivity =32 dBm, 500 MHz-12.4 GHz
~27 dBm, 12.4 GHz-20 GH:z

5351B sensitivity = ~-32 dBmm, 500 MHz-12.4 GHz
-27 dBm, 12.4 GHz-20 GHz
-16 dBm, 20 CGHz-26.5 CHz

53528 sensitivity -25 dBm, 5300 MHz-26.5 GHz
0.741 X freq. in GHz ~ 44.6 dBm, for
frequencies greater than 26,5 CHz.
{-15 dBm at 40 GHz)

Description: The counter is set to the 500 MHz-20 GHz [26.5 GHz, 40 GHz] range and the
appropriate input signal is applied to INPUT 1. The generator is set to selected frequencies and
levels appropriate to the model being tested, and the actual sensitivity of the HP
5350B/51B/52B is measured up to 20 GHz [26.5 GHz, 5351B/5352B]. Setup 2 is used to measure
the actual sensitivity of the 5352B at selected frequencies up to 40 GHz.

Setup 1: 500 MHz-20 GHz [26.5 GHz]

HP 83508 SWEEP OSCILLATOR HP 4384
HP 835954 0.01-26.5 GHz HP 5350B/5351B/53528 POWER METER

— =
T A o
Qe QL ) —
oCoO 0O oco %EEE§ e :gﬁ:c_i :::._._“ o
0o oo 000 o o (=t L =] ry

[= ocoo ooa cosa@liCge - O _ | L KieiEs

|

)

!
] '
)

I
— o

HP 8495D

ATTENUATOR HP 84B5A
(0-70 aB) POWER SENSOR

Set the counter to INPUT 1, Automatic mode by pressing the AUTO key.
Connect the equipment as shown in Setup 1.

Sat the 83508 to 500 MHz, and set the 83595A and 8495D for =32 dBm [-25 dBm, 5352B], as
measured on the 436A.

Measure the actual sensitivity at 500 MHz, 1 GHz, 5 GHz, and 12.4 GHz. (Verify the signal
level with the 436A Power Meter at each of these frequencies.) Enter the actual sensitivity
result in the Operation Verification Record.

Set the 8350B to 18 GHz. Set the 83595A and 8495D for =27 dBm [-25 dBm, 5352B] as
measured on the 436A.
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Measure the actual sensitivity at 18 GHz and 20 GHz. {Verify the signal level with the 436A

Power Meter at each of these frequencies.) Enter the actual sensitivity result in the
Operation Verification Record.

If a 53518 is being tested, set the 83595A and 84950 for —16 dBm at 22 GHz, Measure the
actual sensitivity at 22 GHz and 26.5 GHz. Enter the actual sensitivity resultin the Operation
Verification Record.

If a 5352B is being tested, leave the 83595A and 8495D set to - 25 dBm at 22 GHz. Measure
the actual sensitivity at 22 GHz and 26.5 GHz. Enter the actual sensitivity result in the
Operation Verification Record.

Setup 2: 26.5 GHz-40 GHz [53528]

HP 86738
SYNTHESIZED
SIGNAL GENERATOR

030 W uod o
n ] () 0oooo o

®

{DIREGCT CONNECTION
HP 4364 TO INPUT 1)
POWER METER

|

i

I

|

I

l
WAVEGUIDE-TO-COAX ADAPTER 1
MAURY L230A" |
|

|

I

|

|

!

HP RB4BGA
POWER SENSOR

M| o=l =

DIRECTIONAL
COUPLER
HP 83498 (OPT. 002) HP 83554A

MICROWAVE SOURCE HP R3B2ZA
AMPLIFIER MODULE ATTENUATOR

*Available from: Maury Microwave Gorporation, 8810 Helms Avanue, Gucamonga, CA 91730

2. Set the 5352B to INPUT 1, Automatic mode by pressing the AUTO key,
b. Connect the equipment as shown in Setup 2.
m ¢, Measure the actual sensitivity at 26,5 GHz, 30 GHz, 34 GHz, and 40 GHz, as follows:

1. Sat the 86738 to 13.25 GHz, and set the level for a +17 dBm output from the 83498
Amplifier (as indicated on the 8349B front panel display).
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2. Add attenuation by adjusting the R382A Precision Attenuator until the counter stops
measuring, then decrease the attenuation until the counter measures the input

properly.

Note the doubled frequency (26.5 GHz) power reading on the 436A, add +10 dB to
the reading, and subtract the value of the R382A attenuator setting to obtain the
sensitivity level of the counter.

Repeat the above steps at 30 GHz, 34 GHz, and 40 GHz (15, 17, and 20 GHz inputto
the source module, respectively).

d. Enter the actual sensitivity result in the Operation Verification Record.

4-24. HP-1B VERIFICATION

4-25. The HP-85 program listed in Table 4-7 exercises the HP 5350B/51B/52B through various
operating modes via the counter’s HP-IB interface, If the counter successfully completes all
phases of the verification program, there is a high probability that the HP-IB interface (A1
Assembly) is operating correctly. This program is not intended to be an automated test system for
operation verification of the entire counter, but rather an aid to verify that the HP-IB interface js
handshaking properly, sending valid data to the controller, and controlling the counter properly,
If the HP 53508/51B/52B does not respond as described, refer to A11 HP-IB Interface Assemnbly
troubleshooting in Section VIII.

4-26. To perform the verification, set up the HP 5350B/518/52B, HP-85B, and signal source as
shown below. The program will function with any valid HP-IB address set for the counter,

HP-85B .
PERSONAL COMPUTER HP=IB INTERFAGE B2837A
ROM DRAWER 82038A
16K MEMORY MODULE 82083A
ADVAMCED PROGRAMMING ROM 00085-15005

HP-18 CABLE

HP 83508 SWEEP OSCILLATOR
HP 83595A 0.01-26.5 GiHz HP 53508/5351B/53526

R coo

Q0 O O opoao © S =
DD 0o eon 88888 ; - ==t
. !

L]
00 00 oos 9ooooo i w1 m"‘||‘|
==

BNC CABLE

NOTE

If using an HP-85A, a Mass Storage ROM (HP P/N 00085-15001)
and 1/0 ROM (HP P/N 00085-15003) will be required to run the
verification program.

"

O
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4-27. The program listed in Table 4-1 may be keyed into the HP-85B, or may be loaded from an
HP-1B Verification Cassette, HP P/N 59300-10002, (Revision H or later). To run the program on the
cassette, tnsert the cassette into the HP-858, load the program “505152”, and press RUN.

4-28. The program goes through 16 checkpoints, including a test to verify remote response at all
legal addresses (Checkpoint 16). At the conclusion of each checkpoint, the operator is requested
to enter the results of the current checkpoint. These results are stored and can be printed upon
completion of the program. Table 4-2 is a sample printout of the results of the HP-IB Verification
program. The printed listing of results should be attached to the Operation Verification Record
(Table 4-3).

4-29. Various checkpoints throughout the program ask the operator to verify that the counter’s
GATE annunciator is on, as well as other annunciators. Note that if a signal is present at the
appropriate input, the GATE annunciator should be flashing at a rate proportional to the sample
rate.
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Table 4-1.

HP-85 Program Listing

51
1]

15

0

25

kL

55

4@

L]

5@

55

1

g5

70

75

B@

25

a9

g5

1oR
105
tia
118
120
125
130
135
140
145
159
1858
160
165
170
175
180
185
190
198
200
285
21@
215
220
228
238
235
240
245
250
258
260
i85
270
275
280
ZRE
280
285
lee
05
310
315
320
325
330
335
342
345
350
35%
IED

!
f
!
}
i
I
!
1
!
|
|
|
1
|
!
1
!
i

s4uHP GE5@/535] /5552
HP=IE QPERATION
VERIFICATION PROGRAM

BIG, SM
DATE: 12 JUNE 1986
REUTSION G

Thia program exercisms
E350/8351 /8352 {nhrough the
majority of tts command
code set via MP=IB, The
program consists of IR
checkpoints, and provides
the user with the ability
to exacute and repest
theae teais in any ordar.
Alaa provided are aptions
to print the chackpaint

I summary and results. The
| program relies on

I subroutinas im addition

| to arrays anc simple

I variablaes.
!
|

Dimeraion and initialize
| string variable arrays,
PRINTER I5 2
ORTION BASE !
DIM AR{32],B9032]1 DRL24] FRI32],64(321
DIM Ha{32] I1#(3Z] N&L[7]1 R&015] R(1E)
DIt 530681,0030),D1¢350:
Qud
T
i YARIABLE TABLE
{ A=Address of counter
1 C=CRT{1) ar FRINTER(Z)
| DwDagirad cheackpoint
| T=Toat#
I I=8o Loop Index
| MmMaasmt data {(real)
| Mi=Maasmi data {real}
I K=fddress failure counter
| I=fAddress pass counter
! D{ZQ)=Failed addrass array
I D1(30)=Passed addross array
| R{IGI=Array to sicre teast results
A= "'Pruess CONT to parform tast
B#="Praas CONT whan ready.”
| D8~ ASCII catia
Ng="" | 10 &f counter
Ffu"Proas CONT for naxt diaplay.”
5= CHECKPODINT *
FEa" G kAN EA RN E R AN AR IR bW
| R#m"PASS* or “FAIL"
i 88=Froni panal set=-up data
1
t Instialaize test
P oresulis array
FOR 1=t TO 1§
R{I)me
NEXT T
CRT IS5 1
Cmi1
ENABLE KBO 1+32

I DISPLAY TITLE, CHECKPOINT LIST AND
| BETUP IMSTRUCTIONS

CLEAR

DISP USING "B/ ,"

QISP HE

Cisr

DISP "535@/5351 /5352 HP-I8 QPERATION *
DIsP " YERIFICATION PROGRAM"
nIse

QISP HE

DISP

WAIT 2508

ClLEAR

DISP USING “S/."

DISP HS

-1

DISP He

DISP

DIge " CHECKPOINT SUMMARY®
DIsP

DIGF H&

QISP

| IF PRINTER(Z2) THEN SKIF

f WAIT AND CLEAR

IF C=2 THEN 472

WAIT Zeeda
CLEAR
orse ¢
DIse *

| Remote Local Lockoui, Local”
2 Golf Chack ('TESET?')"
DISP " Z 'DISPLAY*"

pise v 4 'INIT' & ‘RESET'"
pnIse 5 "REF" & 'OQVEN'"
DIS® " B 'ERR?"

OISk 7 *SET' & *SET?"
DIsP g 'LOWEY & 'HIGHZI'®

pDIsP 9 'SAMPLE" & "TRIGGER'”

DISP t@ 'RESCL™ & "HIRESOL'"

DISP " 1) 'QFFSET', 'SCALE' & *SMOOTH'®
QISP " 12 TALTD® & “HANUAL™®

BISP " 13 'FHRATE'"

DISP 14 "SROMASK™™"

DIsP " 15 'DunP*"

WATT 3080

CLEAR

pisF " 16 CHEGK ALL ADDRESSES®

! IF PRINTING ,GONTINUE

IF C=2 THEN GOTO BES

DISP

DISP F5

PAUSE

CLEAR

DISF "Wouwld you like & printed version”
DISP “af tha checkpoint summary?”

CISP USING “3/,"

PISF "YES-Press K1 io receive a"

DISP "printed veraien,”

GISF

DISF "NO-Press K4 to preceed”

OM KEY# 1,"YES" GCTQ B4S

OM KEY% 4.° ND" B0TO 680

KEY LABEL

BOTC S4@

CLEAR | YES PRINTOUT

CRY 18 2

C=2

BOTC 4@5 | GO BACK AND PRINT

DISP USINE "G/ .,"

CRT 18 1

=1

CLEAR | ND PRINTQUT

DISP "The HP B5EB should have an "

0ISP "Advanced Prgrm Rom in 3pts ROMY
DISP “Drawer and an 829374 HP-IB"

BISF "Intac-face Card/Cablae.”

DISP "Cennact the HP-IB Interface tof
RIGP "the rear pangl »f the HP 5350"
DISP "5351, or 5352 and power-up the"
DISP "instrument. A sourse copable”
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Table 4-1. HP-85 Program Listing (Continued) €2y

EYSTEMS

DIS® "of sutputting ! GHx from ~12° 1989 DI%F "will ba prompied as to what”
DISP "dBm to +18 dBm will alss me® 1985 DISP “canditions ahould be varifiad,”
DISP "needed to camplatas this® 1@9@ DISP
QISP "verifieation,” 1@95 DIGP B&
WALIT 0000 1109 PAUSE
CLEAR 1185 CLEAR
0ISP 1118 LOCAL A
QISP "Conault tha HP 535@/5351/5382" 1115 REMOTE A
DISP *Operating and Service Manual® 11208 QUTRUT A "INIT"
0ISP “for additional imfermation.” 11258 DISP
DI&P 113@ DISF " REMOTE"
QISP B% 135 DIsP
PAUSE 1148 DISPF *Varify that the REM,LSN,FM NORM®
1 {145 DISF "and AUTO annunciators ere on.”
I SEARGH FOR S358/5351 /5352 1180 DISP
i ADDRESS 1165 DISF E%
CLEAR 11E@ PAUSE
DISP USING "3/." 1185 CLEAR
DISP "Searching for countes addrass,.,.” 117@ DIGFP
SET TIMEQUT 71000 1175 DISP LOGAL LOCKQUT"
ON TIMEQUT 7 BOTOD 20% 11g@ DISP
FOR A=70@ TO 730 1185 DISP "Verify that preasing any of the"
{ 721 = ADDRESS QF CONTROLLER 17893 DISF “front pansl keys other than”
IF Am7Z21 THEN 815 1195 DISP "POWER will not affect the "
REMOTE A 120@ DISP N&y". "
QUTPUT A +°1ID7" 1205 DISP USING "2/ .,"
ENTER A + NE 1718 DISP B%
IF HE="WFES3S0A" THEN 1215 LOCAL LOCKODUT 7
IF NB="HPS5351A" THEN 1228 PAUSE
IF WE="HPSISZA" THEN 1229 CLEAR
IF N@~"HPSISOB" THEN 123@ DIsP
IF Ng="HPSZSIB" THEN 1235 DISF " LOCAL"
IF NS="HPSES528" THEN 1249 DISF
IF Nem"HPSZSOM" THEN 1245 DISP "Verify that the REM annunciator”
1F N3="HFS351M" THEN 1250 DISF "ia ma lomger on, and the "jN$
IF N#m*HPS3I5ZM" THEN 1255 DISP *rasponda te front panal sniries.”
995 ABORTIC 7 126@ LOCAL 7
91@ CLEAR & 1265 DISP USING "2/ .,"
915 NEXT A 1270 DISP 88
828 BEER 250,25 1278 PAUSE
925 WAIT .1 1268 REMQTE A
939 BEEP 250,25 1285 0TC G185 | RECORC RESULTS
925 DISP 1298 1
94@ DISP “Addrasa not foumd." 128% | CHECKPOINT Z
945 QISP 1300 Tm2
95@ DISP B% 1305 1%=" SELF CHEGK ¢'TESYT?")"
958 PAUSE 1319 GOSUR £1@@ | DISPLAY TITLE
45@ GOTO 8@5 | TRY AGAIN 1315 DISP
965 DISP 1320 DISP "Checkpoint 2 tesis the 'TEST?'"
478 DISP N$" FPound at addreaa"if;".” 1325 DISP "HP=IB command. The results af’
975 BEEP ZB@,2%5 1320 DISP "the SELF CHECK will be zent over”
980 WAIT 250 1335 DISF "the bu=s and diaplaysd on tha"
985 BEEP 298 2% 134@ DISF “controller CRT.®
999 walT 2900 1345 QISP
995 SET TIMEQUT 7:@ 135@ CISP B&
1@@@ + 1E CKET 16 THEN RETURMN TO 1355 PAUSE
1@as 1+ IT 1380 CLEAR
{@1@ IF T=if THEN QYO 6895 12E5 REMOTE A
118 BOSLUB ES0@ | CHDOSE tST CHKFT 1370 QUTPUT A f"INITH
1920 &0TO B44@ ! GOTD CHECKPOINT 1375 QUTRUT A 3 "TEST?”"
1@28 1380 ENTER A 3 D%
193@ ' CHEGKRPOQINT 1 1285 DISP “The results of SELF CHECK arg:”
1935 Tw=l 139@ DISF
1849 18="RESOTE, LOCAL LOCKQUT AND LOCAL® 139% DIsp "0
1845 GOSUB 6180 ! DISPLAY TITLE 140@ DISP
1@5@ DIsSP 1405 TF D&l ,41="RPA35" THEM 1445
{@55 DISP “Checkpeint | tests the” 1412 DISP "The "3N%y" failed the SELF"
IBEG DISA "REMOTE, LOCAL LOCKQUT," 1415 Di8F "CHECK. Tt 1a recommendsd that”
1365 DISP “and LOCAL HF=18 commands,” 142@ DISF "the fault om tha ":08{!18,191;" or”
1879 DISF "Each command will be " 1425 DTSF "a=s¢ciated asaemblies be 7
1975 DISP “programmad and the oparatar”
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Table 4-1. HP-85 Program Listing (Continued)

BISP “cerracted bafors continuing with* 1790 DISP "command. Varify that the error®
DISP "ths HP-I8 vertfication." 1785 DISP “massapa is cleared and the'
Lrsp 18G@ DISP "REM.iL5N,AUTO,and FM NORM"

DISP "Press CONT to retord the rasylts” 1805 QI%P "arnunciaters are oan.”

PALSE . 1810 PALUSE

BOTQ 5185 | RECQRD RESULTS 1815 ODUTPUT A 1 "RESET"

| 1820 DISP

! CHECKRQINT 3 1825 DISP *Prass CONT to record resulta.”
Tm3 1839 PRUSE

Igm" 'OISFLAY"™ COMMAND" 1835 G070 5185 | RECORD RESULTS:

G05UB B18@ 1 DISPLAY TITLE 1848 |

DISP 12845 | CHEGEROINT &

OI5SP "Chackpoint 3 tests tha "DISPLAY'" 1858 T=S

PISF "HE=18 command." 1855 If=" 'OVEN?' & CREF?C

DIsP 1860 050 £100 | GISPLAY TITLE

DISP B4 1855 DISP

OUTFUT & s INIT" 1870 GISF "Checkpoint 5 tasts tha "OUENT'"
PAUSE 1E7% QISP "and 'REF?' HP-IB commands.”
CLEAR 188@ DISP

DisF LSING "3/, 1885 QISP 8%

DISP "Uemrify that the "(hS;" diaplay" 183@ PAUSE

DISP "shows ‘HP-IB UERIFICATION' .- 1895 CLEAR

QUTRUYT A ;"DISELAY,’ HP=18 VERIFICATION'"® 199@ QISF 'REF?'"

DISP 1305 DISP

QISP "Praaa CONT to rocord resulta.* 1891¢ DISP “Disconnact the external”

PAUSE 1915 DISP “reference if one iz connected.”
QUTPUT A 2 "DISPLAY *'" 193@ DISF

B50TQ &18% + RECORD RESULTS 1925 OISP B$

| 193@ PAUSE

! CHECKPOINT 4 1935 REMOTE A

T=4 1948 OUTPUT A " INIT"

Igu 'INIT" & "RESET'* 1945 | ENTER THE STATUS OF THE REFERENCE
505U B1@@ ! DISPLAY TITLE 1959 QUTPUT A ¢ "REFT?"

DisF 1855 ENTER A ¢ D#%

DISP "Checkpoint 4 tests the PINITH" 1896@ CLEAR

DISF "mnd 'RESET' HP-IB commands.” 1955 DISF ° *REF?

DIsP 1978 Dicp

DIsP BE 1975 DISP "Varify that the QUEN and EXT REF"
QUTPUT A 3" INIT" 198@ DISF "annunciators are of f.*

! 5ET UP INSTRUMENT STRTE 1885 DisP

| TQ BE INITIALIZED 199@ GISP B%

QUTPUT A "QFFSET ,ON:SCALE ,ON;SMOOTH ON* 1995 PAUSE

FALSE 2900 CLEAR

REMOTE & 2085 OISP '‘REF7'*

OUTRUT A 3" INIT" 281@ DISP

CLEAR 2815 DISP "The "iN&1" has returnsd 1is”
DISP USING "2/ . 2020 QISP "timebase rafarsnce status as °
Disp TINIT " 2825 DISF

DISP 2@3e DISF ° * ;0% "ERNAL"

DISP “Verify that the REM, LSN, FM* 2835 DISP

DISP “NORM amd AUTC anmumcisteras ars * 2040 TF DE="INT" THEN 2055 ELSE 2045

DISF "on and that tha display shows" 2848 DIGF "RETURNED HP-IB DATA INCORRECT"
DISF 205¢ DISP

pIgp " o2 o99@ 9@l Qo 2@55 DISF B%

DISP Z@6@ PAUSE

DISP "without am input.” 2QBE CLEAR

ISP 2@7a DIsP " *REF7™"

DISP B 2075 DIsSP

FAUSE 2080 DISP "Cennect an axterpal timebasne.,”
I BET UP ERROR CONDITION 2985 DISF "to the external reference an the
I MANUAL FREQ $E489 1% QUT 20%@ DISP "rear panel.”

! OF RAMGE 2035 DIsP

QUTPUT A ;“MANUAL ,SE+95" 21082 DISP B

CLEAR 2185 PAUSE

DTSF USING "3/ " 2119 CUTPUT A y"REF?"

BISP 'RESET'" 2115 ENTER A § D%

DISP 212@ CLEAR

QISP "Verify that the "iN&(1,711" exhibits” 2125 DISP YREF?Y

OISk

pIsep * CUT OF RANGE 3 ERROR"

RIsP

Dl8F "Press CONT t& aernd the *RESET'"
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FYETEM3

2132 DI1sP 7510 DISP "and 'SET7' HP-18 commands. A"
2135 DISP “Yarify that the EXT REF® 2818 QISP "eonfiguration will Be®

2149 DI$F "amnunciatsr 18 on,  The “iMNS 2520 DISP “progremmed and than seved using®
2145 DISP "ha= raturned a reference status" Z82E OIEF “tma 'SET?' command. The " pN®
2158 DISP “of" 2530 DISP "wil) be ==t to the 1nitial”
2188 DI&P 253% DISF "powsr-an condition and then
216@ QISP " 10% "ERNAL" 254@ BISP "raprogrammed using the ihe”
2165 DISP 2545 DISP "'SET' command.’

2170 IF DE="EXT" THEN Z1B@ ELSE 217% 255@ CISP

2175 DISP "RETURNED HF-18 DATA INCORRECT® 2555 DIGP BB

218@ 0OISP B4 ZEEd PAUSE

Z185 PAUSE 2565 REMOTE A

2130 CLEAR 2678 CLEAR

2195 DIgP 2575 | SET WP A CONFIGURATION TQ

2209 DISF 2580 | BE SAVED

Z2@5 DISP TQUENT T 2885 OUTPUT A 1 "INIT"

2210 DISP 2599 OUTPUT A ; *SMOOTH,ON31SCALE 1 ,0NJFHMRATE LOW"
2215 GISP *Disconnact the extarnal timebsse’ 2888 DISP *The front panel =ei-up to be”
222@ DISP 7600 DISF "atored has the SCALE ,SMOOTH, "
2228 GISF "lf the “iN&:" has option GO1° 268@5 DISP “REM,LSN,FM LOW and AUTO"

723@ DISP “or Q1@ (ovenized oscillaters) ® 2610 DISF "amnunciaiors on,”

223% DI%F "tHe raturnad status i3 valid.' ZB15 DISP

224@ DISP “If the countar doss mat havae® 2620 DISP "VYarify this seat-up ang prais’”
224% DBISF "these sptions, tha returnsd” 28258 DISP "CONT to atore this configuration”
2250 DISP “status will alwoys he ‘WARM®.® 2B3@ DISP "and initialize the "yN&("."
2255 DIsp 2835 PAUSE

2260 DISP “Press CONT to parform test.” 2648 QUTPUT A ;"SET?"

2265 PAUSE ' 2645 | STORE THE SET-UP IN S8

2270 OUTPUT A 1"QVEN?~ ZE5® ENTER A 5%

2275 ENTER A 1 08 2E%5 QUTPUT A 4 "INIT"

2280 DISP 2EE6@ CLEAR

2285 QISP *The oven atatus i=2 "D 2665 OISF USING *3/.°

229@ DISP 2678 DISP "Varify thet the REM,LSN FM NORM®
7295 DISP "Pregss CONT to record results.” 2675 ISP "and AUTQ annunclaters are on.”
7308 PAUSE 2609 DIGF

2305 507D G185 | REGORD RESULTS ZEBS OISP B2

231a ! 269@ PAUSE

2315 ) CHECHPOINT & 2E83 OUTPUT A 1 "SET, "53¢ ""

2320 Tmg 2709 CLEAR

2325 14=" ‘ERR?'* 2705 DISA® USIMG “3/.,"

2330 GO5UR B1@@ ! DISPLAY TITLE 27310 DISP "VYerify that the SLALE,SMOOTH,®
2335 QUTPUT A " TINIT" 2715 DISP “REM,LSN.FM LOW amd AUTO"

2348 DIsP 2720 DISP "anmnuncigters are’ on again.”
2345 DISP “Checkpaint 6 tests the 'ERR? 2725 DISP

2350 DISP *HP-IB command, An error state” 2738 QISP B%

2355 DISP *uil]l be programmad and tha” 2735 PAUSE

2369 DISP “type of error raad back to the" £74@ GOTQ B185 ! RECORD RESULTS

23BS ISP "HP BS." : 2745 ¢

2370 DIsP 275@ ! CHECKPOINT 8

2375 DISP B& Z788 T=8

2388 PAUSE 2780 Je=" "LoWwZ' & ‘*HIGHZ'"

ZIBE | SET UF ERROR CONDITION 1765 &05UB E10@® | DPISPLAY TITLE

z39p « 9E99 IS OUT DF RANGE 2779 OISFP

2345 DUTPUT A j "MANUAL ,3859" 2718 GB1sP ‘Checkpoint § teats the 'LOWI'"
Z4@Q DUTPUT A& ;"ERR?" 2788 CISF "snd 'WIGHI' HP-IB commands.®
2405 ENTER A ; D& 2785 DISP “Connect the rear panal 1@ MHz"
2419 CLEAR 2790 DISP “OUY to imput 2 of the "yN&;"."
2415 DISF "Verify that the “iN& 2758 DIsP

2420 DISP "display indiceten an errer of” 28908 DISF B%

2425 DISP "type 3.7 28@5 PAUSE

2430 O1sF 2810 REMOTE A

2435 IF DHCIE,181¢>"3" THEN 2442 ELSE 2450 2818 OUTPUT A s "INIT"

2448 DISF "RETURNED HP-IR DATA INCORRECT." 282@ DUTPUT A v LOuZ*

2445 DISP 2825 ENTER A 1+ M

2452 DISP "Prass CONT to RESET the * ZBI@ CLEAR

7455 DISP N&1" and record the resulta.” 283 DisP

2460 PAUSE 2848 DISP Houwzt

2465 OUTPUT A 3 "RESET" 2845 DISF

2470 BOTO 6195 | RECORD RESULTS 285Q CI3F "Varify that the 5@ ohm”

2475 ) 2855 DISP “annunciator 18 on a3 well as”
2458 CHEGKPGIMT 7 2368 Di%F "the REM and TLK apnunciators.”
ARG Te7 2BE5 DISP "The BATE annumciater should be”
2498 [fw" 'GET' & SETYM

2495 GOSUB &1@@ ! DISPLAY TITLE

%8¢ DIsP

2E5@5 DISP “Checkpolnt 7 tests the ‘SET'"
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EYSTEMS

2879 DISP "flashing. The display shouwid” 3220 OISP

2875 DISP “read:” 3225 DISP "Press GONT to record results”
26888 CISP T230 FRUSE

2888 DisP ° 19 Q0 20" R235 GOTO &185 | AECORD RESULTE

2839 DIisP 3243 |

2335 IF M<R 10000000 THEN 2308 ELSE 2315 3245 ! CHECKPOINT 1@

2998 DISP "RETURMED HP-IB OATA INCORRECT” JZEQ T=1R

2985 DISP 3285 Ig=" 'RESOL,' B ‘HIRESOL'®

291@ DISF "M 32B@ GOSUB 61@@ ! DISPLAY TITLE

Z91% DIsP ZZBS DISP "Chechkpoint 19 tezts the 'RESOLY™
292@ DISP B% 3278 DISP "and 'HIRESCL' HP-IBR commands.”
292% PAUSE 2278 DISP “Connect the rasr panal (@ MHz"
283® OUTPUT A s *HIGHZ" g28@ QISP "QUT to Imput 2.7

2935 ENTER A : M 3285 DIsP

2940 CLEAR 3299 DISP B3

2945 DISP ~ THIGHZ'" 3295 PAUSE

295@ 0IsP 33@d ! START WITH RESOLUTIGN OF

2955 QISP "Verify that the REM, TLK, ang” 33@5 ! 1| MBI {RESCL.B)

2960 CDISP 1 magohm anfunciators are" 3300 GUTRUT & "INIT"

2965 DISF "en. The RATE arnunciataer” 3315 OUTPUT & :“HIBHZ4RESOL B

2570 DISP "anould ba flashing, The display” IT20 CLERRA

2975 QISP "ahpuld read:” 3325 DISP ‘RESOL "

24980 DISP 3Z3@ DISP “"Jarify that the current resading”
2885 CIsP ° 19 200 aoa" 3328 DISP "is %o | MMz resolution.”

299@ DISP 334@ DISP "Pressing CONT will program*
2995 IF M<>)120Q000¢ THEN ZQ9Q0 ELZE 3922 3345 DISP "ancther decads of resclution.”
Iaaa DISP "RETURNED #P-IB DATA INCCORRECT" 3360 ISP

3@@5 DISF 3355 DISF "Conmtimue preassimg CONT until”
3@1@ DIsP " M 336@ DISP "the counter displays ths"

3015 DISP 3365 DISF "measurement with ! Hz resoluiion”
2029 DISP "Prosz CONT to record rasylts” 3279 DISP

3825 PAUSE 3375 DISP B3

Z@3@ G0TO 5185 | RECORD RESULTS 3388 FAUSE

825 3385 ) LOOP TO INCREASE RESOLUTION

3040 CHECKPQINT 9 3398 ! BY 7 DECADE WITH EAGH GUNT

Ae45 T-9 3395 FOR I-% TO @ STEP -1

3050 Igm* 'SEAMPLE & TRIGEER'" 74@@ QUTPUT A »"RESOL,"1I

IQ55 GOSUB-810@d 1 DISPLAY TITLE 3405 PAUSE

3858 DIgP 3410 NEXT I

34E5 DISP “Chackpeint 9 fasts the” 3415 CLEAR

3978 DISF "TSAMPLE' and "TRIGGEER® HE=-18°" 3420 AQUTRUT A s HIRESQL ,ON*

3875 DISF “commands. Cornect the rear” 34Z5 DISP “Verify that tha REM,LSN,"

JoB@ DISP “panml 1@ MHz OUT to input 2." 342@ DISF ! megohm, and HIGH RESCOL"

3885 DISP 2435 DISP "arnungciators are on, the”

2090 DIsP BE 3448 DISP "GATE annunciater is flashing”
I08% PAUSE 3445 DISP “and the display reads:”

31@@ QUTPUT A " INIT® 3459 DISP

3185 DUTPUT A ;"SAMPLE _HOLDyHIGHZ" 3488 Dlgp 19 200 000, Q4"

3110 CLEAR 24580 DISP

3118 QISP "Verafy that the HOLL REM," 2485 QISP "Preas CONT to record results®
312@ DISP "LEBN, and 1 magehm annunclatera® 3478 PAYUSE

3125 DISP "are on. The display sheuld” 3475 GOTO B18% | RECORD RESULTS

3138 OISP “resad” 3480 i

J125 DISP 3485 !

3140 DISF ¢ HOLDINE===" Ja5¢ | CHECKPOINT 11

2145 DISF 495 T=1}

31499 DISP "Press CONT to trigger the" 3508 If=" 'OFFSET'/"SCALE'/"SMOOTH "
3155 DISP “counter and take &4 measuremant.” 3505 G0SUA E1@Q@ | DISPLAY TITLE

3168 PAUSE 351@ DISP

J1ES QUTRUT A 4+ "TRIGEER" 3515 DISP "Checkpoint 1) teats the *OFFSET'"
3170 ENTER & s M 3520 DISP "'SCALE', and ‘*SMOOTH' HP-IB*
3175 CLEAR 2828 DISP "commanda. Connect the rear panal”
318@ DISF "The measurement should be:” 3530 DISP 1@ MHz OUT te Imput 2.

3185 QISP 3E35 DISP

319@ DISP * 12 728 Q84" 3640 DISP BE

3195 DISF 3845 PAUSE

5200 IF M<»iQQ0Q0Q0Q9 THEN 320% ELSE 322S 3550 REMOTE A

F205 OISP "RETURNED HF-IB DATA INCORECT® 3550 1 SUBTRACT BHHZ FROH THE

3218 DISP J5E@ ! 1@ WHI READING=SMHI

5215 QISP ° L FSES QUTPUT A " INITY
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2572
3575
zSEe
3585
25890
3595
FE0Q
3605
ECT
3615
3620
IELT
3650
3835
3649
3645
3650
3B55
3660
5685
3670
387%
36680
3685
3690
3645
2700
3705
are
3715
3720
3725
3730
IVIS
3740
T745
ITED
3755
376@
3765
3770
ITTS
3780
3785
3788
3785
3808
3805
igla
3813
3820
3825
3830
3835
3849
3043
3850
3885
3860
Z86E
3870
3878
Igee
X885
I89@
3895
390
3508
ine
915
L1rd ]
3925

OUTPUT A 3"0FFSET ,-SEE ,ONsHIGHZ"
CLEAR

nise - *OFFSET""

DISF "Vmr1fy that the QFFSET REM,"
DISP "TLK, and | megobm annunclators”
BIEF "are on. The BATE light should®
QISP "be flashing., Tha display”

DIGP “"should read:*

DISP

orsp
ENTER A& | M
1 GHECY MEASUREMENT

iF M{y50QP@0 THEN 3835 ELSE 3B55

DISP

DIGP "RETURNED He«[B DATA % INCORRECT"
DISP
DIse "
pisp
DISF BSE
PAUSE
MULTIPLY THE 18 MHZ

| READING BY 2=29 MHZ

QUTPUT A 3“OFFSET ,OFF+SCALE 2 ,ON"
CLEAR
pise - *SCALE"

DISP "Ymrify that ths SCALE REM,"
DISP “TLK, and | megohm annunciators®
DISP "are on. The GATE ammunciator”
O1&F "should he flashipg. Tha"

DISP “display should read:”

OISF

oIspP *
ENTER A 3 M
| CHECK MEASUREMENT

IF M<{>20000@E0 THEN 3745 ELSE 37B5
OIgF

0iSP "RETURNED HP-IB DATA INCORRECT"
DISP
gise -
DISP
DISP B#
PAUSE
CLEAR
pIsP -~ 'SMOOTH ' "

DISP "After pressing CONT {o”

DISP *mrapram the counter, verify®
DISF "that the SMOOTH, REM,L5N.,*
DISP "and 1 megah® annunclators”
DI%F "are on. The GATE annunciator”
BI18P "whould ba flashing, The'

DISP "diaplay shouldg i1nitially show®
DISF
DIsF -
pDIse
DISP “and ingrease tha resclution”
DISP "to 1 Hz.*

DISP

PAUSE

OUTPUT A “SMOQTH ONyRIGHZ SCALE ,OFF"
QISP

OISP "Press CONT io record results”
PAUSE

QUTRUT A ;"SHOOTH ,OFF"

60T B!BS | RECORD RESULTS

I

! CHECKPOINT 12

TmiZ

[3=-" AUTO & MANUAL ™

GOSUB G10@ ¢ DISPLAY TITLE

pIsp

DISP "Checkpalnt 12 teats the "AYTO'"
OISP "ang "MANUAL® HR-IB commands.”

5 00D 009"

"My TH2"

2@ 290 oea”

“yMytHZ"

e ead"

3930
3435
3940
3945
3950
3955
3960
34965
3876
3975
7980
598%
3990
3995
499¢
4005
4210
anis
4070
apzs
4@30
35
4040
4@45
1050
4955
4060
APES
4070
4075
4089
4085
4090
4895
4100
4105
1119
4115
4120
a12%
a17@
4135
4140
4148
4150
4155
4160
4185
4170
4175
4182
4185
4199
a185
4200
4205
az1@
4215
4228
4225
4230
4235
4749
42485
4250
4255
4280
4265
427@
4278
4780
4285

DISP "Input a 1 GHz signal at”

DI&R “-5 dBm to Input I of tha "iN&
DISP

DISP BE

FRUSE

REMOTE A

I 5ET WF AUTO MODE FOR

I SINGLE MEASUREMENT

OUTPUT & s *INIT"

DUTPUT A 1 "SAMPLE ,HOLD4TRIGGER"
ENTER A i M

IF M=t . EZ3 THEN GDTH 4220

CLEAR

DISP USING "3/."
Disp

DIsP

DISP “Verify that the HOLD, REM,"
DISP “TLK, FM NORM amd AUTO"

DIGP "gnnunciatars are on and tha'
DISP N$1" 1» displaying’

DISP

prse * "Mt Hz"

DISP

QISP "If tha "yN%y" display dogs nat”
0I5P “match the above reading, then”
DISP "an error octurrad In the WP=IB"
DISF "tranmsfer.”

0I%P
DISP B%®
PAUSE
CLEAR
DIsSP *
DisSP
DISF "Preas CONT to trigger tha "(NS[1 71"."
PAUSE

OUTPUT A 1 "MAKUAL LASTF®

OUTPUT A 1°5AMPLE HOLD:TRIGBER®

ENTER A 1 MI

| CHECK FDOR ND ACQUISITION

IF Mi«=|.EZ8 THEN &0TO 42720

GLEAR

DISP USING "3/ "
oree ¢

DISP

DISP *Verify that the HOLD, REM, TLK,”
DISPE “"and MAN annunclaiers ars on'
ISP "and thae "(NS31" 3= dizplaying”
oIsP
DISP "
DIsP
DIGP *If the "iNE;" display does ngt’
DIGP "mateh the above reading, than®
DISF "an arror ocgurred in the HP-I6"
DISP “tranafer.”

DISP

DISF "Presa CONT it record the reaults.”
PALSE

GOTO 4755 ' SKIP FAIL MESE

pisp

DISP N&;" fajijl=d io acgquire a"

DISF "=aignal.”

DIsP

OISk BE

pisP

FAUSE

30TO GBS | RECGRO RESULTS

)

| CHECKFQINT 13

T=13

1g="

QUTPUT A " INIT®
BOSUB S10® ' DISPLAY. TITLE

AUTO "

*MANUAL " ©

*MANUAL " "

"yHMig® Hz*®

"FHRATE "




HP 5350B/5351B/53528

Table 4-1. HP-85 Program Listing (Continued)

REMOTE A 4650 OFF INTR 7

DISP 4655 STATUS 7,1 3 B

DISP "Chackpaint 13 tasts the *FMRATE'" 4CE@ S=SPOLL(A)

DISP “HP-IE command."” 4BES IF BIT(S,3) THEN 4B7@ EL%E 4835
OI5P 487¢ DISP N&(" PASSED the QVERLOAD
BISF "Input a 1 BHz aignal at" 4675 DISP "hit tasi.”

DISP "-5 dBm to Input | of the “iN%$ 4880 DISP

DISP 4885 DISP "Set the signal seurce output
DIsF 2% 4599 DISP "lavel to -5 dBm."

PAUSE 46%8 DISP

QUTRUT A :"AUTO:FMRATE ,NCRMAL " 4700 BEER 250 .,2%

CLEAR 4795 WAIT .1

DIGP *FMRATE® NORMAL" 4719 BEEF 250,25

DISP 4715 DISF B%

DISP "Uerify thet the REM,LSN," 4720 PAUSE

DISP “FM NORM, and AUTO ammunciatora® 472% CLEAR

DISP “arm on. The GATE annunctator” 4730 OISP " MEASUREMENT COMPLETED hBit"
DISF "amsuld ba flaahing." 4735 QISP

DISP 4740 DISF “This =saction tasis tha'
DISF BE 4745 DISP "measurament completed bit of*
PAUSE 4769 DISP “the status byte of the "iN%
DUTPUT A ; “FHRATE LOW" 4755 DISP

CLEAR 4760 DISP "Praas COMT to sat up-the masi”
Bisp - 'FMRATE Y LOW" 4765 DiS%P "and test thes bit.”

0I5P 4770 DI%P

DISP "Varify that the REM,LSN," 4775 PAUSE

DIsP "FM LOW and AUTO anmuncistors® 4780 QUTPUT A 1 "SAMPLE _HOLDSROMASK 2
DISP “ara an. The GATE annunciater” 4785 ON INTR 7 GGTO 4820

DISP “"should be flashing.” 479@ ENABLE INMTR 7:8

DIse 4795 QUTPUT A 3"TRIGBER”

BISF "Press CONT to record rasults” 480@ WAIT ZOO0

PAUSE 48@5% QFF INTR 7

GOTO G185 | RECORD RESULTS 4818 DISP N®;" FAILED the MEASUREMENT®
1 4815 DISP "COMPLETED bit tast.”

| CHECKPOINT 14 4520 60TO 4855

T=14 4BZ5 OFF INTR 7

[§=" 'SRAMASK * * 4830 STATUS 7.1 1 B

QUTPUT A 3 “INIT* 4835 §=GROLL(A)

G05UB L@@ | DISPLAY TITLE 4B4@ IF BIT{S,1) THEN 4845 ELSE 481@
REMDTE A 4845 QISP N® (" PASSED the MEASUREMENT"
pDIsp 4B5@ DISP "COMPLETED hit tasi. ”

DISP “Chmckpoint 14 tesis tha" 4885 JIigP
DISP **SROMASK' HP-IB command,” 4960 DISP B3
 DISP 4865 PALSE
GISF B 4878 CLEAR
PAUSE 4875 DISP ™ LOCAL bit®
CLEAR 4889 DIsP
DIsF OVERLOAD bit" 4885 DISP “This sactian tasta the local"
LISP 4898 DISP “bit of the =ztatus byte of the"
DISP "Thie sectiom tests tha' 4885 ODISP N&«™."
DISP "overload bit of the status bvim” 4980 DISP
QISP "of the "IN 4905 DISP "Praess GONT to sat up the mask.”
0I5P 491@ DISP "and test the bit.*
DISP "Prass CONT to set up thae mask." 4815 DISP
Drse 492Q PAUSE
FAYSE 4925 QUTRPUT A ;"SROMASK 18"
QUTPUT A 4 "SRUMASK 8% 4339 ON INTR 7 GOTO 4978
CLEAR 4335 ENARLE INTR 718
DISP "Sat tha signal ssurce to sutput” 4940 LOCAL A ! SHOULD SET LCL BIT
DISF "a | GH: sigral at a level of" 45345 WAIT 1909
OISF "+10 dBm. Thia will create the” 4930 OFF INTR 7
DISP “ovarload condition.” 4955 DISP N%:" FAILED the LOCAL bit"
DIgP 48E8 QISP "test.”
DIsF B% 4365 GOTO S@28
PAUSE 437@ QFF INTR 7
ON INTR 7 GOTO 4B52 4975 STATYS 7,1 ; B | CLEAR B85 REG
ENABLE INTR 748 4980 5=5P0OLL{A)
WALT 3200 4935 IF AIT(5,4) THEN 4939 ELSE 49855
OFF INTR 7 4899 DISP N3:" PASSED the LOCAL bit~
DISP N#r* FAILED the OVERLOAD® 4997 QISF "teat.”
OISF "bit tast.” 5a@@ DIsP
BOTO 4580 5@85 DISP B%
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5Q1@ FAUSE

L¢i% CLEAR

E@2@ CLEAR

5@25 DIsF " ERRQR bit"
S03@ QISP

@35 DIGP "This saztion taats the ERROR”
s@¢ad DISP “bit of the status byta of the”
SQ45 DISF NEg"."

ROS6 DISP

S@55 DISP "Preas CONT to =at up and test”
GOE@ DISP “this kit."

55T PALSE

S07d REMOTE A

2075 CUTPUT A 1 "SREMASK 4"

S@8@ ON INTR 7 GOTO 5138

@Bt ENABLE INTR 748

s@50 | MANUAL FREQUENCY SE+58 IS5
5@E5 | QUT OF RANGE

S180 QUTRUT A 3 “MANUAL ,OE+39"

5135 WATT 1000

511@ OFF INTR 7

5115 DIgP

5120 DISP N&y" FAILED ths ERROR bit®
CIZE DISP "tasi.”

5133 507D 517@

5135 OFF IMTR 7

5140 STATUS 7,1 1+ B 1 CLEAR B5 REG
5145 S=5P0OLL(A?

515@ IF BIT(5,2) THEN S15@ ELSE %120
5153 DiSP

S1BQ QISP N®y" PASSED the ERROR bit"
R1ES DISP "tesnt.”

E170 QUTPUT A 3"RESET"

5178 Disp

5180 OISP Bs

5185 PAUSE

5199 CLEAR

5138 DIsF ° OUTPUT DATA READY bit"
5208 DISP

5Z@5 DISF "This sectlon tmsts the QUTPUT"
G2td DISP “DATA READY bit of tne atatus®
5215 DISP "byta of tha “{N$1* .°
5Z2@ DIsP

§225 DISP YPraas CONT to =et up and teat®
E23@ DISP “this bit."

5235 FAUSE

5240 QUTPUT A 4 "SRQMASK "

5745 ON INTR 7 GOTO 5290

525@ ENABLE INTR 78

GZES QUTRUT A 7 ID7"

5288 WALT 000

5285 OFF IMTR 7

5z7@ DIGF

GZ7% 0!5P NBRy* FAILED the QUTPUT"
5288 DIGP “CATA READY bit test.”
$285 GOTO 53ZE

5290 OFF INTR 7

E755 ENTER A 4 M8 | Must read data
C3@@ STATUS 7,1 ; 8 ! CLEAR 35 REG
5igs S=-%POLL(A)

5319 IF BIT(S.@) THEN 5315 ELSE 5278
5315 DISP N&(" PASSED the QUTPYT®
8320 DISP 'DATA READY bit tasi.”
8325 DISF

G330 DJSF "Prams CONT to record resulis”
5335 PAUSE

534@ QUTPUT A ;" GROMASK 4"

£545 50TO B185 | RECORD RESULTS

5350 !

5355 ! CHECKPOINT 15

c36@ T-18

SIS IE=" pume

DUTPUT & ;"INIT

GOSUB B10G@ ! OISPLAY TITLE

REMOTE A

DISP

DI%F "Chackpoint 15 testy the’

DISP "'"DUMF® HP-IB command.”

nisP

GISP "Input @ ! BHz si1gnal at"

pisP "-5 dBm to Input | of tha*
DISP N&g"."

DIEP

DISF BE

FAUSE

CLEAR

DISP “Press GCONT to begin DUMPING"
pIs# "data from the "iNB:+" to the”
DISP "HP85. 10 measurements will he”
DISP "taken and éisplayed.”

PAUSE

CLEAR

REMOTE A

ENTER A 1 M

IF M=1.E38 THEM 50TO S48

OUTPUT A § "MANUAL ,LASTFsRESOL ,4;DUMP ON"
ISk "MEASS# CATA FORMAT"
pIse * { BEMMHKK )"
FOR I=1 TO 1@

ENTER A USING "X XK" ¢ D&

DISF 1,08

NEXT I

DISP

DI5F "Prass CONT to record results’
PAUSE

QUTPUT A "DUMP ,OFF*

G0TO 6185 | RECORD RESULTS

|

I CHECKPOINT 18

T=1%

Tgu® CHEGK AlLL ADCGRESSEE"
REMOTE A

QUTPUT A 3"INIT"

605U E1@@ | OISPLAY TITLE

DisP

DISP “Checkpaint 15 tests all”

DISP "of the valid HP-IB addreases”
DISP “exqept Z1 which 13 the"

DISF “"mddrass of the contrellar,”
pIsp

oisP B

PAUSE

CLEAR

K=s@ | Raset failure ctr

J=d | Reset pasa ctr

EGR A=T08 TO 738

IF A=721 THEM 5836

I=A-700

CLEAR

LOCAL 7

DISP “Praas ‘SET','HP-I1B ADORESS® "
DISP Is*, 'ENTER'."

QIsP

ON KEYZ ) ,"INCR" GOTO S592¢

ON KEYS 2 “EXIT" GOTO 5940

ON KEY# 3 ,°TEST" GOTO 5740

DISP “Prgss EXIT to terminate thia”
DISF "checkpoint.”

pIse

DISP “Press INCR to skip to the neaxt”
DIsSF "HF-IB address.”

DISP

DISP "Prass TEST to test the curreni”
DISP "HP~IB address.”
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EECON FD FOR

CHP-IB Table 4-1. HP-85 Program Listing {Continued)

SYSTEME

KEY LABEL

3070 5735

CLEAR

OFF HEY# 1

OFF KEY# 2

OFF KEY# 3

SET TIMEQUT 7:1000

ON TIHEOUT 7 BOTO SR48

REMOTE A

OUTPUT A "I07"

ENTER & ; 0S

IF D2<»NE THEN 6070 5840

SET TIMEOQUT 7:@

KmK+1 | Ingrement faoilure cir
Di(K %A | Store Failled addes
olsp

DISP N&3" rasponds at addrass "6
DIse

DISF "Preaas NEXT to asntinua”
ON KEY® 4 "NEXT® G0TQ 5920
KEY LABEL

GOTO SB3%

SET TIMEOQUT 71@

ARORTIO 7

CLEAR A

QISP

OISP NZi" does not respand at”
DISP "addreas "iA

BEEP 250,25

WAIT .1

OEEP #5@ .25

ISP

OISF "Prexa NEXT ta cantinue."
ON KEY#® 4 ,"NEXT" BOTO 54918
KEY LABEL

60T) 5905

Jul+l | Ineramant pass ate
D{Jmp | Gtors pass addras
ARORTIO 7

CLEAR A

OFF KEYH 4

MNEXT A

BBORTIQ 7

CLEAR A

IF J=2 THEN 5885

CLEAR

OTSP “Tha "iN#$;" failed to"
DISP “respcond at the following®
DISF "addresses:”

FOR I=1 10 J

oISp ¢ 1041

NEXT I

GLTO 8250

CLE#R

IF K=& THEN 6070 ER4@

Disp

CISP NE;" reusponds &t addrasses:”
DISP

FOR I=1 TD K

DISP * 01T

NEXT 1

G070 B@5@

DISF

DISP “Me addresses were tested.”
pDIseP

QISP B&

SET TIMEOUT 7@

PAUSE

OFF KEY# 1

QFF KEY# ¢

OFF KEY$ 3

OFF KEY# 4

GOTG 790 ' DET ADDRESS

60TC 618@ ! RECORD RESULTS
:

| DISPLAY CHECKPOINT TITLE
CLEAR

DISP USING "5/ ,"

DISF HE

DISP

nIse * CHECKPOINT* 3T
DISP I%

bige

DISP He

DISP USING "3/."

QISP A%

PALISE

CLEAR

RETURN

1

! RECORD TEST RESULTS

CLEAR

DISP USING “3/,"

CISP " Preas the asppropriate acfikey"
oIse * te record the rasult of*
DISP

pisk CHECKPQINT"sT

ON KEY# 1,"PASS" BOTO BZ49

ON KEYE 4 ,"FAIL" GOTO G250

KEY LABEL

G0Y0 6235

R(T)={ I |=PASS

EOTO BZES

R(T =@ t @=FAIL

ELEAR

| DETERMINE NEXT CHECKPOINT

I TO BE EXECUTED

CLEAR

DISP "Preas the appropriate scft hey”

DISP "to #elect the désired checkpoint...”

DIsP

OISP

DISP "NEXT= Press K1 io perform the”
DISF "nmaxt checkpoint.®

DISF "EXIT-Presa KZ tc end the”

DI%% "program,”

DISF "REPEAT~ Press K3 to repgmat this”
BISP “checkpoirt.”

GISP "GBOTO#- Prass K4 to salmci an”
DiSP "arbitrary checkpoint.”

ON KEYT 1 ,"NEXT" GQTO B3B8

OW KEY% 2," EXIT" &0TO B375

ON KEY# 3." REPEAT" G0OTG 838E

ON KEY# 4£," GOTO¥" &0TQ 5338

KEY LABEL

507D B2E@

D=7+1

BOTO 8420

o2}

60TO Bd20

D=T

GOTO Ba2@

CLEAR

O18FP "Enter checkpoint number deairad®
DIEP "(1 tc 16), and prasa END LINE"
INFUT D

IF O<1 OR Ox15 THEN £335

OFF KEY#

OFF KEY¥

OFF HEY$%

QFF KEYE

1

| BRANCH EXECUTION TO
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Table 4-1. HP-85 Program Listing (Continued)

£458 | DESIAED CHMECKPOINT DISPF "Op vou wish to have a"
E455 IF D=0 THEN GEB5@ Di%F “printout of the resulis?®
E46@ IF D»7 THEN B47¢ ON KEY# 1 ,"YES" GOTD G708

E4E5 ON D GOTD 1025,129@,)460,1570,184@,2319,2475 On KEYS® 4 ,*NO" GOTO BE25

5478 D=0-7 KEY LABEL

g47% !F Dwi® THEN GOTE GBSO B0TO GEYS

648@ QN D GOTO 2745.3@35.32ﬂ@.348@,3990,4253,1455.5353.5545 CLEAR

B485 | PRINT H%

5499 | SUBROUTINE TQ DETERMINE PRINT

495 + FTRST CHECKPOINT EXEQUTED FRINT * HP=1B VERIFICATION"
558 CLEAR PRINT " RESULTS"

ES@5 DISP "Press the so0ft key to sslect® PRINT

E51@ DIS® "tha desired checkpoint...” PRINT H&

G515 DISP VEING "Z/." PRINT

B520 NISP *“FIRST- Preus K1 4o perform iha® FRINT "CHECKPCGINT RESULTS"
B%2%5 QISP "firat chegekpoint.” CLEAR

853@ DISP FOR T=1 T0 9

B535 DISF "EXIT- Prass K2 to and the” IF R(T =1 THEN AE=" FAES"
BS4p DISP "program.” IF R{T)m@ THEN Rik=" FAlL"
gR4% DISP IF R{T}=2 THEM R%=" N{QT PERFORMED®
E550 DISP "GOTOX- Prass K4 to sslect an® PRINT * "yTe" "|R8
E55% DI%P "arbitrary checkpsint.” NEXT T

GBEB ON KEY$ 1, "FIRST® GOTO BE8% FOR T«1® TO 1B

BESES ON KEY®Z 2,° EXIT" GQTQ 6545 IF R(T)ml THEN R$u* PASS"
B57@8 QN KEY% 4," GOTOs" G0TO 5605 IF R(T1=d THEN R#%=" FAIL"
8575 KEY LABEL tF R(T)u? THEN RE="NOT PERFURMED"
G589 GQTO ESHO PRINT * T "yRE
ES85 D=T+1 MEXT T

5598 GDTO BR3D FOR Im{ TQ &

6595 0=d PRINT

GE00 GOTD G6GIQ NEXT I

BE&@5 CLEAR QUTRUT A 3" INIT"

BEE10 DISP "Enter checkpoint rumber desired” CLEAR

EE1S I8P *(1 tc 1§}, and prass END LINE" CEF KEYR )

EER@ INPUT D OFF KEY# 4

625 IF D<I OR D»16 THEN 5395 LOCAL 7

EEZQ OFF HKEY® | DIGP USING "%/."

BG3S OFF KEY® 2 DISP " HF-1B VERIFIGATION COMPLETED"
EE4@ OFF KEVY¥ 4 END

BE45 RETURN

BESD !

BEES ¢ PRINTQUT CHECKPOINT

BBE@ | RESULTS

GBS
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Table 4-2.  Sample HP-IB Verification Printout

AR S S TES TS TS S EESEFE ST

EE SRS ES S EESFFSSASS SR EETEST S S
CHECEFOIHMT SUMMRRY

(RS ESAA S LSS SES LT LSS TR T )

FRemote,Lozoal Lockouwr. Local
Zelf Check C'TEST?'
tOISFLRY!
"IHITY 4 'RESET!
TREFR' R TONEN!
TERR
FZET' & '%m
SLOMWE Y ow
'SAMELE Y 4 FIGGER!
PREDOLY & THIRESOL!
"OFFSET ', 'SCARLE" & 'SHOOTH:
PRUTOY 8 CMARIbALY
"FMERTE!
"EEQMASE !
OLme
CHECY fALL STOODRESSES

T4
I

E 1
HIGHE!
T

1
z
2
4
&
=
v
=
g
1
i
1
1
1
1
i

[T OO Y [ % PR

EEEP S SRR ELEE I SIS SRS E TS T ST S

HP-1S WEFRIFICATION
REEDLTE

ERS SRS S S S EFI LSS RS ESF S SRS T T

CHECKFOTHT FESHL TS
! FHEEE
FRSE
FARES
PRES
FPRSS
FHSS
HOT FERFORMED
FRSS
FHRSE
FRSS
PHSS
PRES
FRSE
PHCSS
FASS
HOT FERFOEMED

TN P

A s gk 3 s s b L ]

TN Fo e P s 5
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Table 4-3. Qperation Verification Record

Hewleti-Packard Model 5350B/5351B/53528 Tested by
Microwave Frequency Counter

Serial Mo. Date

PARA. NO, TEST RESULTS SPECIFICATION

4-18 Power-Up Self Test Pass - Fail —

4-19 INPUT 2, Gating Pass — Fail ——
and Counting Check

INPUT 2, 10 Hz-525 MHz (record actual
Input Sensitivity Test (500/1MQ): sensitivity)

500); 50 MHz e 25 mV rms
100 MHz - {-19.3 dBm)
250 MHz
525 MHz

80 MHz

10 Hz
50 kHz
1 MH2
10 MHz
20 MHz

INPUT 1, 500 MHz-20 GHz [26.5 GHz, 40 GHz]
Input Sensitivity Test:

500 MHz - -32 dBm [-25 dBm, 5352B]
T GHz
5 GHz
12.4 GHz

18 GHz —_— -27 ddBm {-25 dBrn, 5352B]
20 GHz -

(53518, 5352Bf 22 GHz ——— -16 dBm [-25 dBm, 53528]
26.5 GHz

{5352B] 30 GHz - 0.747f(GHz) - 44.6 dBm
34 GHz

40 GHz - - -15 dBm

HP-IB Verification Pass _ Fail ——




HP 5350B/5351B/53528
Performance Tests

4-30. PERFORMANCE TEST PROCEDURE
4-31, INPUT 2, 10 Hz-525 MHz Input Sensitivity Test

4-32.  The following test is in two parts, Setup 1 for 10 MHz to 525 MMz, and Setup 2for 10 Hz to
1% MHz.

Specification: 50(: 10 MHz-525 MHz, 25 mV rms
ML 10 Hz-80 MHz, 25 mV rms

Description: The counter is set to the 10 MHz-525 MHz range, 5002 impedance, and a -19.3
dBm signal is applied to INPUT 2. The test generator is set to selected frequencies and the
5350B/51B/52B is checked for proper counting. The counter is next set for 1MQ impedance, a
-19.3dBm signal is applied to INPUT 2 through a 5002 feedthrough, and the counter is checked
for proper counting at 50 MHz and 80 MHz, The test setup is changed to Setup 2 1o test the
10 Hz-10 MHz range.

Setup 1: INPUT 2, 50 MHz-525 MHz

p—
REFEREMNGCE
QUTPUT

{REAR PANEL)

HP 436A
POWER METER

HP 5350B/5351B/] EXT REF IN
(REAR PANEL)

HP 8660C SYNTHESIZED
SIGNAL GENERATOR
HP BEE03A RF SECTION

ey
i,
N N T

HP 116678
POWER
£y SPLITTER

HP B435A
POWER SENSOR

5et the counter to the 10 MHz-525 MHz range, 5002 impedance, by pressing the 500} key.

Set the 8660C to 50 MHz, and the 86603A for an output level of 25 mV rms (-19.3 dBm) as
measured on the 436A Power Meter, Verify that the counter counts 50 MHz, 100 MHz, 200
MHz, 400 MHz, and 525 MHz, =1 Hz. Record the actual sensitivity at each frequency in the
Performance Test Record (Table 4-4).

Connect the 116678 to INPUT 2 of the counter via a 5002 feedthrough. Press the TMQ key
on the 5350B/51B/52B,

Verify that the 5350B/51B/52B counts 50 MHz and 80 MHz, +THz, at 25 mV rms {-19.3
dBm). Enter the results in the Performance Test Record.
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Setup 2: INPUT 2, 10 Hz-10 MHz

HP 3325A .
FUNCTION GENERATOR/ REF OUT
FREQUENCY SYNTHESIZER/ | 1 iz EXT REF IN

SWEEPER \REAR PANEL, HP 63508/53518/53528 | (REAR PANEL)

HF 10100C
50102
FEED-THROUGH

53508/51B/52B settings are the same as in the 50/80 MHz test (INPUT 2, TMQ).

Connect the 3325A to INPUT 2 of the counter via a 50§} feedthrough. Set the 3325A for an
output of 25 mV rms (-19.3 dBm) at 10 Hz.

Verify that the counter counts properly at 10 Hz, 1kHz, 500 kHz, 1 MHz, and 10 MHz, 1
Hz. Record the actual sensitivity in the Performance Test Record.

4-33.  If the counter fails any of the above sensitivity tests, refer to Section V, Adjustments, and
verify the INPUT 2 sensitivity adjustment (Peak Detector Adjustment, A2R1). If this adjustment is
correct, and the counter continues to fail the sensitivity tests, refer to Section VI, Service, for
troubleshooting procedures for the following assemblies, in the order shown:

A2 Low Frequency Input Assembly
A3 Counter Assembly
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4-34. INPUT 1, 500 MHz-20 GHz [26.5 GHz, 40 GHz] Input Sensitivity Test

4-35. The following test is in three parts, Setup 1 for 500 MHz to 1 GHz, Setup 2 for 2.5 GHz to
20 GHz {26.5 GHz], and Setup 3 for 26,5 GHz to 40 GHz.

Specifications:  5350B sensitivity = -32 dBm, 500 MHz-12.4 GHz
= -27 dBm, 12,4 GHz-20 GH:z

53518 sensitivity -32 dBm, 500 MHz-12.4 GHz
=27 dBm, 12.4 GHz-20 GHz
=16 dBm, 20 GHz-26.5 GHz

5352B sensitivity -25 dBm, 500 MHz-26.5 GHz
0.741 X freq, in GHz - 44.6 dBm, for
frequencies greater than 26.5 GHz.
(-15 dBm at 40 GHz)

Description: The counter is set to the 500 MHz-20 GHz [26.5 GHz, 40 GHz] range and the
appropriate input signal is applied to INPUT 1. The generator is set to selected frequencies up
to 1 GHz, and the actual sensitivity of the 5350B/51B/52B is measured. The test setup is changed
to Setup 2 to measure sensitivity in the 2.5 GHz-20 GHz [26.5 GHz] range. If 2 53518 or 5352B is
being tested, the generator is set to the appropriate test level, and actual sensitivity is measured
at selected frequencies up to 26.5 GHz. If a 5352B is being tested, the test setup is changed to
Setup 3 to measure sensitivity in the 26.5 GHz-40 GHz range.

Setup 1: 500 MHz-1 GHz:

REFERENCE
OUTRUT
IREAR FANEL)

HF 436A
POWER METER

HF 53508/5351B/ { EXT REF IN
HP 8660C SYNTHESIZED 53528
SIGNAL GENERATOR

HP 86603A RF SECTION

HP 8485A
POWER SENSOR

Set the counter to INPUT 1, Automatic made by pressing the AUTO key.
Connect the equipment as shown in Setup 1.

Set the 8660C to 500 MHz, and set the 86603A to -32dBm [- 25 dBm), 5352B], as measured on
the 436A,

r3
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d. Measure the actual sensitivity at 500 MHz and 1 GHz. (The counter should measure these
m frequencies to +4 Hz). Verify the signal levels with the 436A Power Meter at each
frequency. Enter the result on the Performance Test Record.

$Setup 2: INPUT 1, 2.5 GHz-20 GHz [26.5 GHz]

HP 86728

SYNTHESIZED SIGNAL GENERATOR HP 436A

POWER METER
DoOooo ooad 00

e j ]
- HEos e

HP 8493C
OFT. 010
OPT. B8} HP B485A

FIXED ATTENUATOR POWER SENSOR

5350B/51B/52B settings are the same as in Setup 1 (INPUT 1, Auto).

Connect the equipment as shown in Setup 2.

Set the 86738 to 2.5 GHz at a level of -32 dBm [~ 25 dBn, 53528], as measured on the 436A.

Measure actual sensitivity at 2.5, 5, 10, and 12.4 GHz, by first verifying the signal level with
the 436A, and then verifying that each of the frequencies is counted to *+4 Hz.

Set the 86738 to 18 GHz at a level of —27 dBm [-25 dBm, 5352B), as measured on the 436A.

Measure actual sensitivity at 18, 19, and 20 GHz, by first verifying the signal levef with the
436A, and then verifying that each of the frequencies is counted to £4 Hz.

If a 5351B or 5352B is being tested, repeat the above procedure for 20-26.5 GHz at the
appropriate input level [-16 dBm for the 53518, -25 dBm for the 5352B]. Measure actual
sensitivity at 22 GHz, 24 GHz, and 26.5 GHz [£4 Hz, 5351B and 53528}

Enter the results in the Performance Test Record.
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Setup 3: INPUT 1, 26.5 GHz-40 GHz [53528]

HP 86738

SYNTHESIZED

SIGNAL GENERATOR
> HP 53528

ElEEEES
h:_l " H
v F ] Dll:l__J_

i
(DIRECT CONNECTION |

HP 436A TO INPUT 1)
POWER METER

WAVEGUIDE-TO-COAX ADAPTER
MALIRY L230A"

HP R8486A
POWER SENSOR

—
| P—re===2{l E

DIRECTIONAL
. COUPLER
HP 63498 (OPT. 002) HP 83554A

MICROWAVE SOURCE HP R382A
AMPLIFIER MODULE ATTENUATOR

!
!
|
|
|
J
|
|
I
|
|

*Available from: Maury Microwave Corporation, 8610 Helms Avenue, Cucamonga, CA 91730,

a. 5352B settings are the same as for Setup 1 (INPUT 1, Auto).
b. Connect the equipment as shown in Setup 3.
¢, Measure the actual sensitivity at 26.5 GHz, 30 GHz, 34 GHz, and 40 GHz, as follows:

1. Set the 8673B to 13.25 GHz, and set the level for a2 +17 dBm output from the 83498
Amplifier (as indicated on the 83498 front panel display).

Add attenuation by adjusting the R382A Precision Attenuator until the counter stops
measuring, then decrease the attenuation until the counter measures the input
frequency within £5 Hz.

Note the doubled frequency (26.5 GHz) power reading on the 436A, add +10 dB to
the reading, and subtract the value of the R382A attenuator setting to obtain the
sensitivity level of the counter.

Repeat the above steps at 30 GHz, 34 GHz, and 40 GHz (15, 17, and 20 GHz input to
the source module, respectively).
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d. Enter the actual sensitivity results in the Performance Test Record.

4-36. If the counter fails any of the above sensitivity tests, refer to Section V, Adjustments, and
verify the A6 IF Amplifier/Detector Assembly adjustments. If these adjustments are correct, and
the counter continues to fail the above tests, refer to Section VIII, Service, for troubleshooting
procedures for the following assemblies:

Microwave Module (A12 Microwave Assembly/U1 Sampler)

A6 IF Amplifier/Detector Assembly

A3 Counter Assembly

A5 Synthesizer Assembly

4-37. Automatic Amplitude Discrimination Test

Specification: The 5350B/51B/52B measures the largest of all signals present, provided that the
signal is 6 dB (typical) above any signal within 500 MHz; 20 dB (typical) above any signal, 500
MHz to 20 GHz [26.5 GHz, 40 GHz].

Description: Two microwave generators are used to provide two signals to the 533508/51B/52B.
The relative level of the two signals is adjusted to the specification and the 5350B/51B/528 must
count the higher amplitude signal. )
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Setup:

HF B&738B
SYNTHESIZED SIGNAL GENERATOR HP 436A
; POWER METER

0 00D 0

u® @8
GENERATOR 1

HP 5350B/53518/5352B

==t ===
=l

o c3 'l'_'i ] l:l\

-
HP11667B CABLE A | 1
POWER - @ D |
SPLITTER HPB660C SYNTHESIZED SIGNAL GENERATOR HP 8485A
HP 86603A RF SECTION POWER SENSOR

GENERATOR 2

NOTE

The second frequency source is not required to have awideband
capability. The frequency range of generator 2 need only be 500
MHz to 2 GHz.

a. Set generator 1 for an 18 GHz output at a level to deliver -5 dBm to the 5350B/51B/528B. To
set this level, disconnect generator 2 from the 11667B and terminate that port of the 116678
with a 909D 5002 termination. Connect the 8485A to the 53508/51B/52B end of cable A and
adjust the 8673B output for a -5 dBm reading.

b. Set generator 2 for a 500 MHz output at alevel to deliver - 25 dBm to the 5350B/51B/52B. To
set this level, disconnect generator 1from the 11667B input (reconnect generator 2 to the
116678) and terminate the generator 1 port of the 116678 with the 909D 500 termination,
Connect the 8485A to the 5350B/518/52B end of cable A and adjust the 86603A for a - 25
dBm reading.

¢. Connect both generators to the T1667B inputs. Connectcable A to INPUT 1 of the counter,
Verify that the 5350B/51B/52B counts 18 GHz. Increase the level of generator 2 until the
5350B/51B/52B counts incorrectly; measure that level (using the procedure described
abave) and enter the result on the Performance Test Record.

4-28

LW
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Set generator 1 for a 2.5 GHz output at a level 1o deliver -5 dBm to the 5350B/51B/52B
using the technique previously described. Set generator ? for a 2.0 GHz output ata level to
deliver —11 dBm to the 5350B/51B/52B using the same technique. Connect both
generators to the 11667B, and cable A to the 5350B/518/52B. Verify that the 5350B/51B/528
counts 2.5 GHz. Increase the generator 2 level until the 5350B/51B/52B counts incorrectly;
measure that level and enter the result on the Performance Test Record.

4-38. If the counter fails the Automatic Amplitude Discrimination tests, refer to Section VI,
Service, for troubleshooting procedures for the following assemblies:

A6 IF Amplifier/Detectar Assembly
-Microwave Module (A12 Microwave Assembly/U1 Sampler}

4-39. FM Tolerance Test

Specification: 5350B/5351B: 20 MHz maximum peak-to-peak deviation
5352B: 12 MHz maximum peak-to-peak deviation

Description: The FM peak-to-peak deviation specification indicates the worst case FM
deviation which can be present on a carrier that the counter can acquire and count. The
counter averages out the deviations and displays a carrier frequency. In addition, the
5350B/518/52B offers a choice of FM rate modes. This test will verify that the counter performs
properly in all three modes,

Setup:

HP 3325A
FUNCTION GENERATOR/FREQUENCY/
SYNTHESIZER/SWEEFPER

Fﬂ !_.J 1290 [_"1'17 TEF_FJ

""‘n- mf.'l.:lr'r_' = N
CiciL .(1) Lo

FM INPUT § HP 83508

29 D
G GO asa Goecd
o oooo aoa muncgj

-unuuuounn

@..

y O OO0 O Ooood

ouo otmuu.u -@-@JI

L e e e e e e e m = =4
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$at the B350B to 1.GHz and the 83595A to —5 dBm.,

Set the 3325A to 1 kHz.

Using the 8565A Spectrum Analyzer to verify the width of the FM deviation at the output of
the 83595A, set the amplitude of the 3325A output to achieve a peak-to-peak width of 20
MHz [12 MHz, 53528).

$et the 5350B/51B/52B to the Automatic measurement mode by pressing the AUTO key.
Be sure that the counter is set for Normal FM Rate (FM NORM annunciator lit).

Verify that the counter acquires and counts the modulated input correctly. Enter the
results in the Performance Test Record.

Set the 5350B/51B/52B to Diagnostic 6 by pressing SET/ENTER, DIAGNOSTICS, 6,
SET/ENTER. The counter will display the determined harmonic number, including the
fractional portion. Verify that the fractional portion of the displayed harmonic number
does not deviate more than 0.30 from the integer value. (For example, a harmonic number
of 3 should not deviate to less than 2.70, or greater than 3.30.}

sat the 3325A to 45 Hz. Set the 5350B/518/52B for Low FM Rate (LOW annunciator on) by
pressing the FM RATE/TRACK key. Verify that the fractional portion of the displayed
harmonic number still does not deviate more than 0.30 from the integer value. Press the
RESET/LOCAL key, and verify that the displayed count matches that of the Normal FM
Rate mode. Enter the results in the Performance Test Record.

Set the 3325A to 300 kHz. Set the 53508/51B/52B for Track Rate (TRACK annunciator on) by
pressing the FM RATE/TRACK key. Set the counter to Diagnostic 6 by pressing the
DIAGNOSTICS key. Verify that the fractional portion of the displayed harmonic number
still does not deviate more than 0.30 from the integer value. Press the RESET/LOCAL key,
and verify that the displayed count matches that of the Normal FM Rate mode. Enter the
results in the Performance Test Record.

4-40. I the counter fails the FM Tolerance test, refer to Section V, Adjustments, and vetify the A6
IF Amplifier/Detector Assembly adjustments. If the adjustments are correct and the counter
continues to fail, refer to Section VI, Service, for troubleshooting procedures for the following
assemblies:

A6 IF Amplifier/Detector Assembly

Microwave Module (A12 Microwave Assembly/U1 Sampler)

4-41. HP-IB Verification Test

4-42. Perform the HP-IB Verification Test procedures at paragraph 4-24. After completion of the
program, a printout should be attached to the Performance Test Record {Table 4-4).




HP 5350B./5351B/53528
Performance Tests

Table 4-4.  Performance Test Record

Hewlett-Packard Model 5350B/5351B/53528 Tested by
Microwave Frequency Counter

Serial Na, Date

ACTUAL

SENSITIVITY SPECIFICATION

PARA. NO. TEST

4-31 INPUT 2, 10 MMHz-525 MHz
Input Sensitivity (500): 50 MHz
100 MHz
200 MHz
400 MHz
525 MHz

iINPUT 2, 10 Hz-80 MHz
Input Sensitivity (1M0): 10 Hz
1 kHz
500 kHz
T MHz
10 MHz
50 MHz
80 MHz

IMNPUT 1, 500 MHz-20 GHz [26.5 GHz, 40 GHz]
input Sensitivity: 500 MHz e e -32 dBm [-25 dBm, 53528}
1 GHz
25 CHz
5 GHz
10 GHz
12.4 GHz

16 GHz - -27 JdBm [-25 dBm, 5352B]
18 CGHz
19 GHz
20 CHz

[5351B, 5352B] 22 GHz —_— ~16 dBm [-25 dBm, 5352B]
24 GHz
26.5 GHz

[53528] 30 GHz - 0.741f(GHz) - 44,6 dBm
34 GHz e
40 GHz - =15 dBm

Automatic (record actual

Amplitude separation)

Discrimination:
17.5 GHz separation dB 20 dB (typical)
500 MHz separation dB 6 dB (typical)

FM Rate MNormal Rate (1kHz) Pass — Fail —...
Tolerance: Low Rate (45 Hz) Pass ____Fail ___
Track Rate (300 kHz) Pass ____ Fail ____

HP-IB verification Pass — Fail ___




